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Dr. Leonard Hill of the London Hospital is conducting a series of experiments to determine how much harder a man 
can work after inhaling oxygen. 


INHALING OXYGEN TO INCREASE MUSCULAR ENERGY.—([See page 6.) 
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RETROSPECT OF THE YEAR 1909. 
Exploration. 

The year 1909 will forever be famous in the annals 
of scientifie accomplishment _as having witnessed the 
successful culmination of the age-long quest for the 
Nerth Pole; and the achievement of Commander Rob- 
ert KE. 
ing this theoretical point at the dome of the world, 

uninterrupted 

difficult feat 
history of the 


Peary of the United States navy in finally reach- 
after years of practically 
stand as the 
exploration in the 


twenty-three 
endeavor, will most 
of geographical 
eminently fitting that Peary should be 
North Pole; for among all the 
explorers he was easily the first in practical 
When he announced to the 


world It was 
the first to reach the 
Arcth 
knowledge and experience 
world on September 5th that on April 6th, 1909, he had 
reached the coveted goal, his word was accepted with- 
out question. Subsequentiy, his data was passed upon 
favorably by the National Geographic Society of Amer 
ica, which later presented him with its medal; and 
the verdict of this tribunal has been tacitly indorsed 
various learned societies throughout the world 
September llth, commenting upon 
Cook’s claim that 


reached the North 


by the 

In our issue of 
the freely-expressed doubts of Dr 
he also, and a year earlier, had 
wrote ‘The man who can look Death full 

throughout all the cruel sufferings of a 
search for the secret of the frozen North, 


Pole, we 
in the face 
iwo veers 


is built upon tines too noble to admit of the slightest 


subterfuge or miisrepresentation It was evidently 
with the same conviction that the Danish authorities 
and the Danish people at large accepted Dr. Cook’s 
siupendous claim in a spirit of loyal belief, which 


appears never to have wavered until the fiasco of the 
receipt of his so-called data by a committee of the 
University of Copenhagen These gentlemen very 
quickly reported that Cook's statement was the same 
as that printed in a New York newspaper; that the 
copy of his notebooks contained “no original astronom- 
ical observations whatsoever, but only results;” that 
the documents presented were “inexcusably lacking in 
information which would prove that the astronomical 
observations therein referred to were really made;” 
contained “no details regarding the prac- 
tical work of the expedition and the sledge journey 


which would enable the committee to determine their 


and that they 


reliability 

By this sweeping repudiation of Dr. Cook’s claims, 
the University of Copenhagen has, drawn the final cur- 
tain upen one of the most spectacular dramas of auda- 
ciou imposture in the history of geographical re- 
search 

Second only in importance to Peary’s achievement in 
reaching the North Pole was Lieut. Shackleton’s won- 
derful journey in the Antarctic, when he succeeded in 
reaching latitude 88 degrees 23 minutes south, and 
arrived within 111 miles of the South Pole. Shackle 
ton passed the very poimt reached by Scott in 1903; 
pushed on for 325 miles and was defeated in his quest 
sickness amd the loss of his dogs 
new and distinct 


by hunger, fatigue, 
eight 
nountain hundred 
and ascended Mount Erebus, the most southerly vol 


70 


pole was reached at 72 


and ponies He discovered 


ranges and over one mountains 


cano The south magneti 


Cegrees 25 minutes 


Civil Engineering. 


single exception of the harbor at Dover 


the past year has not been notable for the completion 
ng works of the first magnitude This 
c apable of float 


giupend vork, by w 


Scientific American 


ing a whole fleet of the largest warships has been 
wrested from one of the stormiest seas in the world, 
consists of an aggregate length of over two miles of 
breakwater, much of which is nearly 100 feet in 
height from its foundation to its crest. It incloses 
about one square mile of area and cost some twenty 
million dollars. 


in spite of many predictions of failure, the United 


States government, through its army engineers, is 
building the Panama Canal with a rapidity which 
augurs well for its opening by January Ist, 1915. Over 


one-half of the excavation at the Culebra cut has been 
done, and if we include the work done by the French, 
the cut may be considered as two-thirds completed. 
On the Atlantic side 
of the entrance channel 
on the Pacific side the channel is open to full depth 
for about five miles. At Gatun the lock excavation is 


between three and four miles 
have been completed; and 


so far done, that the laying of the concrete floor and 
the building of the walls is well under way, and over 
eighty thousand cubic yards are already in place. 
The cut for the spillway has been completed, and here 
also concreting is making good progress. The method 
of building the Gatun dam by hydraulic depositing is 
heing followed with every promise of securing a per- 
fectly watertight structure. The locks, which will be 

110 feet in width with a usable length 


They wiil be provided with an extra 


in pall will be 
of 1,000 feet 

pair of heavy mitering gates to act as collision bulk- 
heads. Plans have been completed for an emergency 
dam at the head of the locks, which, in the event of 
a gate being carried away, will be swung across the 
entrance, and wickets, resting on girders extending 
from the bridge to sills below, will be successively low- 
ered until the flow of water is cut off. Throughout the 
whole length of the canal the method of excavation by 
steam shovel has been eminently successful, and during 
the month of March a maximum record of excavation 
was reached of 3,880,337 cubic yards. The health con- 
ditions have shown steady improvement, and the rate 
of sickness and mortality is now le than in some 
parts of the United States. The increasing size of 
ships, both merchant marine and naval, has led the 
German government to undertake a great enlargement 
of the Kaiser Wilhelm Canal, which is to be deep- 
ened to 36 feet, with provision for a later deepening, 
if necessary, to 46 feet. The width of the canal is 
doubled and the locks will be 147 feet broad, 
During the year work 


to be 
46 feet deep, and 1082 feet long. 
has progressed steadily, if somewhat slowly, upon that 
work of canal excavation known as the 
While it must be ad- 


other great 
New York State Barge Canal 
mitted that there can be no comparison on the score 
of accommodation between a canal 12 feet in depth 
with one 45 feet deep, it must be remembered that, 
whereas the Panama Canal is but 50 miles in length 
from deep water to deep water, the New York Barge 
Canal extends for nearly 400 miles. On June 22nd the 
first sod was turned in the work of cutting the Cape 
Cod Canal, which will extend for eight miles from 
Barnstable Bay to Buzzard’s Bay. It will have a sur- 
face width of 300 feet, a least depth of 25 feet, and a 
high-water depth of about 30 feet. The sailing dis- 
tance between New York and Boston will be shortened, 
and vessels will avoid the perils of the outside trip 
around Cape Cod. Furthermore, it will serve as the 
first link in a chain of interior waterways by way of 
Long Island Sound, New York Bay, and the Raritan and 
Delaware Rivers to Chesapeake Bay. During the year 
the agitation for the construction of a waterway from 
the Lakes to the Gulf has been exceedingly active; 
although the advocates of this great scheme were dis- 
couraged by an adverse report of the board of govern- 
ment engineers appointed to investigate the problem. 
This board reported that although the construction of 
a 14-foot channel was feasible, there was not sufficient 
traffic in sight to warrant the expenditure of the 
$160,000,000 that the whole project would cost. The 
great Los Angeles Aqueduct which, outside of the 
Panama and State Barge canals, is the largest hy- 
draulic engineering work in progress, is. now about 
half completed. This wonderful structure will be cap- 
able of conveying 280,000,000 gallons of water per day 
from the Sierra Nevada Mountains over the Mojave 
Desert to San Fernando Valley, where it will provide 
water for city supply, for power, and for irrigation. 
Throughout the year the work of the United States 
government in the reclamation of arid lands has been 
carried on with gratifying results. This work con- 
templates the ultimate reclamation of some 30,000,000 
acres. It is divided into twenty-eight different pro- 
jects, which are scattered throughout the Western, 
Middle, and Southwestern States. By the end of next 
year it is expected that nearly 2,000,000 acres will 
have been brought under cultivation at an estimated 
cost of $70,000,000. At the present time over 1,000,000 
acres are under irrigation, and upon this newly-re- 
covered land towns and villages are springing up, 
and an excellent class of citizens is taking up its 
abode as permanent settlers. The most interesting of 
these works completed during the year was the Gun- 
nison Tunnel—10™% feet by 12 feet in cross section— 
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which has been driven through the mountain and is 
now being used to divert the Gunnison River into the 
fertile Uncompahgre Valley. 

The herculean task of hewing out of the solid rock 
of Manhattan Island the needed space for two of 
the largest railway terminal stations in existence, and 
building within and upon them adequate train shed 
and terminal accommodation, has proceeded apace 
during the past year. The Pennsylvania Terminal is 
practically completed, as are also the connecting tun- 
nels with New Jersey and Long Island. The present 
indications are that this great work will be thrown 
open for public use early in the summer of this year. 
The work of excavation, which had been temporarily 
all but suspended, on the New York Central Terminal, 
has been prosecuted with such vigor during 1909 that 
all but two tracks of the old train shed have been re- 
moved and the rock excavated, to about 45 feet below 
the street level. It is greatly to the credit of the 
engineers and contractors that the gradual transfer 
of tracks from the old to the new level has been made 
without the slightest interference with traffic. The 
difficulties of the work make it likely that three years 
will elapse before it is entirely completed. The exten- 
sive rapid-transit system known as the Hudson Tun- 
nels has now been opened for public service practically 
in its entirety, the downtown tunnels from Jersey City 
to Cortlandt Street having been put in service during 
the year. A franchise has been grant>d to the com- 
pany for an important extension from Sixth Avenue 
and 33rd Street to the Grand Central Station. This 
important connection will enable passengers from New 
England to the South and West to travel by rail from 
the Grand Central Station to the trunk line terminal 
stations in Jersey City. 

The close of the year witnesses the practical comple- 
tion of the Manhattan Suspension Bridge across the 
East River, which is now spanned by four ot of the five 
great long-span bridges of the world, the fifth be 
the notable Forth Bridge in Scotland. The Manhattan 
Bridge, which is of the suspension type, has the larg- 
est carrying capacity of any bridge in the world, pro- 
vision being made for four rapid-transit tracks, four 
surface tracks, one 35-foot roadway, and two 11-foot 
footwalks. The main span measures 1470 feet, and the 
width of the suspended floor is 120 feet. Its total cost 
is $26,000,000. A recent report by the engineer ap- 
pointed to examine into the question of the safety of 
the bridge pronounced this great structure to be 
thoroughly adequate to carry the loads imposed. The 
structural modifications, recommended by the commis- 
sion which investigated the Queensboro Cantilever 
Bridge over the East River, with a view to decreasing 
the total dead and live load, have been made, and this 
structure also may be regarded as perfectly safe for 
the modified loading adopted. The commission of 
engineers which have the re-designing of the Quebec 
Bridge in hand are still at work upon the plans and 
as yet no statement has been made either as to the 
character or capacity of the new bridge, although we 
understand that there is a possibility of the suspen- 
sion type being adopted in preference to the canti- 
lever—a wise substitution. 


Naval and Military. 

Progress during the past year in matters naval and 
military may be considered as decidedly satisfactory. 
Several ships have been completed, chief among which 
are the “South Carolina” and “Michigan,” the first 
ali-big-gun battleships of our navy. These vessels, 
which are of 16,000 tons displacement, carry each four 
45-caliber 12-inch guns. The “Michigan” on her offi- 
cial trial maintained an average speed of 18.97 knots. 
The “Delaware” and “North Dakota,” dreadnoughts of 
20,000 tons displacement, carrying each ten 12-inch 
45-caliber guns and fourteen 5-inch guns, have passed 
through their trials successfully, the “Delaware,” 
driven by reciprocating engines, averaging at full 
power a speed of 21.44 knots, and: the “North Dakota,” 
driven by Curtis turbines, averaging 21.83 knots, The 
“North Dakota” showed a higher water rate and a 
lower coal consumption than the “Delaware,” and the 
naval officials are particularly gratified at the unex- 
pectedly low coal consumption of the turbine-driven 
ship at cruising speed. Our third pair of dreadnoughts, 
the “Florida” and the “Utah,” of 21,825 tons displace- 
ment and the same armament as the “North Dakota,” 
will be launched in the spring of the present year, 
and work is about to be commenced upon those great 
ships, the “Arkansas” and “Wyoming,” carrying twelve 
50-caliber 12-inch guns on a displacement of 26,000 
tons. Particularly gratifying has been the speed de- 
veloped by our latest destroyers of the “Reid” type, 
the “Flusser” having averaged 32.67 knots and the 
“Reid” 33.75 knots in five runs over a measured mile. 
The vessels of this class are fine seaworthy boats of 
700 tons displacement. Equally favorable results 
have been obtained with our latest submarines, the 
largest of which, the “Narwhal,” has maintained a 
speed of 14 knots on the surface and 10 knots sub- 
merged; which performance, so far as we know, has 
not been surpassed in any foreign navy. During the 
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year the Editor had an opportunity to make a 20-mile 
trip in one ot these vessels, and he can testify to the 
remarkable ease and accuracy with which the craft 
was maneuvered. Unquestionably submarine warfare 
has at last come into its own, and is destined to be a 
potent influence in deciding the issue of future naval 
operations. Lattice masts have been fitted to all of 
our battleships, and, as affording a fire control plat- 
form, they have proved a decided success. The gun- 
nery of our navy continues to maintain its high excel- 
lenge, and our shooting is believed to be now second 
to none in the world. Mention should be made of a 
greatly improved British torpedo, which has a diam- 
eter of 21 inches and is credited with a speed of 31 
knots over a range of 7,000 yards. The increasing size 
of battleships has raised the question of increasing the 
size and draft of drydocks—a most serious considera- 
tion. During the year a contract was let for the large 
drydock at Pearl Harbor, Hawaii, and a new contract 
has also been let for the big drydock at the Brooklyn 
navy yard, New York. At the present time only our 
largest drydocks could float the new “Wyoming” over 
the sill at high water, and then with but a slight mar- 
gin to spare. 

The new 12-inch 50-caliber type gun, of the kind 
which is to be mounted in our 26,000-ton ships, has 
shown, in the Proving Ground tests, an initial velocity 
of 3,030 feet per second and a muzzle energy of 52,500 
tons. Greatly exceeding this in power will be the new 
14-inch navy gun, recently completed at the Midvale 
Works, which will fire a 1400-pound projectile with a 
muzzle energy of 65,600 tons. The new army 14-inch 
gun will be less powerful, but its accuracy life will 
be greater. It will be capable of firing 250 rounds, as 
against 80 to 100 rounds which is the limit for the 
present high-velocity 12-inch army gun. A compari- 
son of the sea strength of the powers at the close of the 
past year places Great Britain first, the United States 
seeand, Germany third, France fourth, and Japan fifth. 
Wuen all ships now building are completed, Germany 
wili be second with 820,692 tons, and the United States 
third with 789,687 tons displacement. In dreadnoughts 
Great Britain stands first with seven completed, and 
pine building; Germany second with two completed, 
and nine building; and the United States third with 
two completed, and four under construction. Of pre 
dreadnought battleships carrying guns of 11-inch cali- 
ber or over, Great Britain has forty-nine; the United 
States, twenty-five; and Germany, fourteen. 


Merchant Marine. 

The deplorable decadence of our merchant marine 
has continued throughout the year, and we look in 
vain for any adequate evidence of the awakening of 
the nation to the seriousness of this pre-eminently na- 
tional question. As a measure of security and defense, 
the existence of an adequate number of merchant ships 
to serve as transports and colliers in time of war is 
vital to the efficiency of our navy. Although, during 
the world cruise of our fleet, the world looked on ap- 
provingly and applauded this evidence of material 
strength, the people who know—the naval boards of 
strategy and naval officers in general—must have 
smiled as they realized that, because of our want of 
transports and colliers, a voyage of this character 
would never be seriously contemplated by our naval 
beard, and certainly never attempted. The signs of 
decadence of our merchant marine are so clearly writ- 
ten that he who runs may read. Within two years 
the number of American steamers crossing the Pacific 
and capable of carrying the mails has been reduced 
more than one-half. The year before last the Post 
Office Department recommended, and the Senate 
passed a bill providing for a compensation of so much 
per mile to steamers running to South America, the 
Philippines, Japan, China, and Australia; but the 
measure failed to become law. It is certain that with- 
out such federal encouragement American steamship 
lines will never be established, and until the construc- 
tion of mail steamers and freighters is encouraged, 
our splendid navy will be robbed of its efficiency and 
limited, at least in the opening months of a war, to 
the defense of its own ports. 

The past year will be notable in the annals of trans- 
atlantic travel for the fact that a transatlantic liner 
made the passage for the first time at an average 
speed of 26 knots an hour. This was accomplished 
last October, when the “Mauretania” covered the west- 
ward course from land to land in 4 days, 10 hours, and 
51 minutes, at an average speed of 26.06 knots. Both 
this vessel and Ler sister, the “Lusitania,” are now 
capable of 25 knots sustained speed in average weather 
and 25% knots during the quiet weather of the sum- 
mer season. Work on the two enormous White Star 
beats, the “Titanic” and “Olympic,” has proceeded rap- 
idly. The former vessel is already in frame, and she 
will probably make her first trip in 1911. The dimen- 
sions of these ships, as announced by the company, 
are: 790 feet over all, 92 feet beam, and maximum dis- 
placement 60,000 tons. The speed is to be 21 knots 
with 45,000 horse-power. The success of the marine 
turbine ‘has been settled beyond all question. The 
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substitution of four-bladed propellers of smaller diam- 
eter for three-bladed propellers on the outer shafts of 
the Cunarders has not only completely eliminated 
what vibration there was, but by improving propeller 
efficiency has considerably increased the speed. There 
is no evidence that any company will attempt to rival 
these vessels in speed, and probably future develop- 
ment will be along the lines of the “Olympic” and 
“Titanic.” These moderate-speed vessels are to be 
driven by a combination of reciprocating engines and 
turbines, the reciprocating element being used in the 
higher ranges of expansion, in which it. is more eco- 
nomical than the turbine. In a recent trip to New 
Zealand a merchant vessel, the “Otaki,” fitted with 
engines and turbines, made the same average speed 
as the sister ships “Orari” and “Opawa,” fitted with 
reciprocating engines alone. Her coal consumption 
was 11 per cent less, and there was a reduction of 20 
per cent in the water consumption, all three ships 
having the same boiler installation. In this combina- 
tion, when reversing, the turbine is cut out and the 
reciprocating engines are connected directly to the 
condenser. Toward the close of the year two inter- 
esting devices, designed to reconcile the slow-speed 
demands of the propeller with the high-speed demands 
of the turbine, were made public. One, designed by 
Admiral Melville and Mr. McAlpine, consists of a re- 
duction gear of the helical type interposed between 
the turbine and propeller shaft. The other, designed 
by a German engineer, employs a forr of hydraulic 
turbine transmission, in which the ratio of turbine 
speed to propeller speed can be varied indefinitely. 
For both devices a high efficiency rate is claimed. The 
Curtis turbine, because of its large diameter, and com- 
paratively low speed of revolution, has less trouble 
from propeller inefficiency than the Parsohs type. The 
loss of the “Republic” early in the year gave dra- 
matic evidence of the value of wireless telegraphy as 
a safeguard to the safety of passengers and ships. It 
served also to draw attention to the question of bulk- 
head protection. Theoretically, the “Republic” should 
have stayed afl. f long enough to be brotight into port. 
It is probable that she sank because of the gradual 
failure of her bulkheads, one by one. On the other 
hand, the value of bulkhead protection was proved by 
the fact that the colliding ship, the “Florida,” with 
30 feet of her bow crushed in, was able to make port 
in safety. An important event for the navigator was 
the launch of the magnetic survey yacht “Carnegie,” 
into the construction of which no steel, iron, or other 
magnetie material entered. She was built for the Car- 
negie Institution at Washington, and her surveys of 
the ocean will form part of a comprehensive survey of 
the whole world on land and sea for the determination 
of the exact local magnetic variations of the compass. 
An interesting novelty in hull construction was seen 
in the “Monitoria,” whose hull is built with large cor- 
rugations, the object of which is to increase the longi- 
tudinal strength of the ship, without increasing the 
weight. The extra cost is slight, and the carrying 
capacity is said to be increased from three to four 
per cent. 


Railroads 


The most surprising fact in railroad development 
during 1909 was the continued and very considerable 
increase in the size of passenger and freight locomo- 
tives. So marked has this been, that we have ceased 
to hear anything of late about the “limits of size hav- 
ing been surely reached.” The adoption of the Mallet 
articulated system has made this increase possible. 
Two locomotives built by the Baldwin Company may 
be quoted as insiances of this construction. A freight 
locomotive for the Mountain Division of the Southern 
Pacific Railway, built a few months ago, has 6,393 
square feet of heating surface, the engine weighs 213 
tons, and the engine and tender together weigh just 
under 300 tons. Toward the close of the year the same 
company built for the Atchison, Topeka & Santa Fé Rail- 
way a still larger locomotive, with 6,621 square feet of 
heating surface and 1,745 square feet of superheating 
and reheating surface; the engine alone weighs 231 
tons, and the engine and tender together 350 tons. 
The most novel and important departure in the new 
passenger engines of the year is a huge Mallet 16- 
wheel locomotive, with two high-pressure 24-inch cyl- 
inders driving six coupled 73-inch wheels, and two 
38-inch low-pressure cylinders driving four coupled 73- 
inch wheels. The total heating surface is 4,756 square 
feet, and there are 1,121 square feet of superheating 
and reheating surface. The engine weighs 188 tons, 
and the engine and tender together 305 tons. Such 
an engine will be able to haul the exceedingly heavy 
American express trains at a rate of speed equal to 
that of the lighter European trains. Most encouraging 
has been the great improvement in the quality of steel 
rails delivered from the rail mills. Reports of the 
Public Service Commission of New York State show 
that whereas during the winter of 1907-8 there were 
3,917 cases of rail failure reported, during the winter 
of 1908-9 the total number was 1,829—a better show- 
ing, but leaving room for much further improvement. 
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It is encouraging, also, to nete a decrease in the num- 
ber of railway accidents. This is due in some meas- 
ure to the increasing application of the block signaling 
system, which now, except for a few short distances 
totaling about 100 miles, extends unbroken from the 
Atlantic to the Pacific coasts. Great activity is aise 
being displayed in the development of varicus forms 
of automatic signaiing, and particularly of that class 
of devices which acts directly on the train, and pre- 
sents some visual or audible signal in the engineer's 
cab. A device of this character for automatically and 
gradually applying the air brakes was recently tested 
on the Erie tracks with excellent results. In spite of 
the several attempts to give it practical application, 
the monorail system is making but slow progress. The 


latest, and as far as experimental tests go the most 


promising, is the Brennan gyrostatic railway, which 
is receiving support in Europe, notably from the offi- 
cials of the British army. The little experimental car 
exhibited in the spring of 1907 has been followed by a 
full-sized car, weighing 22 tons and carrying a load 
of 40 passengers, which has made successful trips on 
an experimental track. The present indications are 
that the system may find useful application on light 
railways, acting as feeders to the main steam or elec- 
tric lines. 


Astronomy, Photography, and Chemistry. 

The year 1909 is astronomically memorable for the 
return of Halley’s famous comet. On September 1ith 
last, Dr. Max Wolf of Heidelberg discovered this Als- 
toric wareéerer upon one of his photographic plates 
in almost the exact position which the calculations of 
Cowell and Crommelin called for—a feat which may be 
regarded as a triumph of mathematical astronomy 
The comet will pass perihelion on April 20th, and 
will be a conspicuous object in the western heavens 
after sunset about the middle of May, at which time 
the earth will pass through a portion of the comet's 
tail, and the comet itself will cross the sun's disk. 
The reappearance is therefore of exceptional interest, 
because it will give astronomers an opportunity of 
obtaining much valuable information as to the comet's 
structure. 

The year was further signalized by the discovery of 
another comet by Mr. Daniel of the Princeton Observa- 
tory—the third he now has to his credit. 

On September 24th, 1909. an opposition of Mars 
occurred—the most favorable which astronomers can 
possibly have for another fifteen years. On that date 
the planet was distant 35,500,000 miles. Naturally, 
the old question of Martian habitability was revived. 
Prof. Pickering, in order to settle it once and for ali, 
proposed a method of signaling by mirrors, and Prof. 
Wood of Johns Hopkins University suggested a 
method of “winking” by means of black cloths on 
reels. Neither astronomer probably believes in in- 
telligent life on Mars, but was actuated solely by a 
desire to close a wearisome, perennial debate. The 
theory of habitability depends very largely upon the 
presence of water on Mars. Dr. Campbell, director of 
the Lick Observatory, made a careful comparison last 
year of the spectra of the moon and Mars. He found 
that there was no appreciable difference between the 
two, from which he infers that Mars must be prac- 
tically waterless, and therefore as dead as the Moon, 
Mr. Very, of Prof. Lowell's staff, on the other hand, 
has arrived at a directly opposite conclusion. So far 
from being decided, the old question is therefore more 
alive than ever. 

There were two eclipses of the Sun and two of the 
Moon. The lunar eclipses were both total and oc- 
curred on June 3rd and November 26th. The eclipses 
of the Sun, occurring on June 27th and December 
12th, were respectively central and pertia). 

As might be expected, the radio-active elements stil! 
continue to engage the attention of chemists, 
Although during the year 1909 no very dramatic dis- 
covery was made, Ramsay, Soddy, and Debierne 
made important announcements. Sir William Ramsay 
sealed up some radium bromide in a bottle together 
with water, and observed the regular evolution of the 
gas (hydrogen and oxygen) at the rate of 30 cubie 
centimeters per week. After nine months this evolu- 
tion ceased almost entirely, from which Sir William 
Ramsay concluded that either the radium salt had lost 
its capacitv for decomposing the water, or that the 
velocity ct the reverse action (the recombination of 
exygen and hydrogen to water) predominated over 
that of decomposition. These results are questioned 
by Debierne, who decomposed water by the direct 
action of rays, keeping the radium salt and the water 
in separate glass vessels. Whichever chemist uiltt- 
mately proves to be right, the investigation is interest- 
ing, because it is the first attempt to apply practically 
the enormous store of energy which is contained ta 
radium and which may be gaged when it is stated 
that, during disintegration, radium emits two and one- 
half million times as much heat as an equal volume 
of hydrogen and oxygen combining explosively to 
form water, The work of Soddy for 1909 has shown 

(Concluded on page 8.) 




















OXYGEN AND HUMAN ENERGY. 


RY JOHN RK. HUBER, A.M., M.D. 
Oxygen is the life-maintaining gas; it is the most 
useful and the most abundant of all the elements, as 
we still call them Its combination with other sub 


oxidation—-makes heat; and that is why the 


stances 
sentient body is generally warmer than the atmos 


phere about it All animal and vegetable life depends 


upon oxygen; under the sun’s benignant influence the 
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is not constant, the effects may become so by the 
greater nutritive changes that are thus promoted.” 
Observe now the portion of Hayem’s statement which 
I have italicized. In point of fact, even in disease we 
do not, as we could not, administer oxygen pure; more- 
over, the nurse in administering holds the tube in such 
manner between the parted lips that some admixture 
this admixture is essential if the 
Nor have I, for my 


of air takes places; 
oxygen is to be respired at all 
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ELECTRICAL HEAT PENETRATION. 
BY DR, ALFRED GRADENWITZ. 

When fever was recognized as a natural process by 
which the body endeavors to expel invading microbes, 
the idea was suggested to effect artificially a local in 
crease in the temperature of those parts o* the body 
which are affected by disease, thus assisting the human 
organism in its struggle against the morbid process. 
In fact, an artificial heat supply is obtained by the 

familiar methods of treatment which have 


been in use from time immemorial. How- 





plants give out this gas which, thus freed, 
is respired in animal life And by the term 
respiration in the physiological sense we 
mean not only the series of acts known as 


breathing, but also that in respiration oxy- 


gen is carried from the lungs by the blood, 


through the minutest capillaries, to the ut- 


and the most microscopic tis- 


termost 


sues of the body, giving to it strength and 
warmth and life 
In point of fact, life itself, in our present 
knowledge, is inconceivable without oxygen, 
which is t h more important than food to 
the human ecor Without the latter, 
one ma xist fe onth without the for- 
mer, one 1 die within a few minutes. 
Consid al metabo Normal metabo- 
lism i ! erfect chemical transformation 
of oxyger fluid and food stuffs into 
healthy ti it rhe re is a never-rest 
ing, an ever-changing on Respiration pro- 
ides the oxygen ingestion provides the 
flnids and the food stuff And in that in 
finitely complex laboratory, the animal body 
these ubstances are combined in the con 


stant manufacture of fresh cells and tissues, 
to take the place of those which are as con 
stautiy dying and being removed by way of 
the lungs icarbon dioxide and watery 
vapor) and the excretory organs 

We are thus able to appreciate one of the 
most valuable dicta of the evolutionists: that 
‘normal living is the right adjustment of 
internal relations to external relations”; 
again, “whatever amount of power an organ- 
ism expends in any shape is the correlate 
and equivalent of a power that was taken 
in from without In our physical life—as 


also in our psychic, for that matter—we are 








absolutely dependent upon a wholesome en- 





ever, there was so far no possibility of really 
permeating the body with heat, any effects 
being merely superficial, resulting at most 
in a general heating of the whole body, the 
excess of which is known to be counter- 
acted by abundant perspiration and fixation 
of heat through evaporation. 

The process described in the following 
paragraphs allows any part of the body to be 
heated to any temperature desired, produc- 
ing locally fever temperatures of say 100 
degrees to 104 degrees F., in order thus to 
increase blood circulation and to accelerate 
and intensify all 
which are instrumental in defeating the dis- 
ease. The local heating is effected by 
means of electric currents. 

Though almost any galvanic action is 
attended by the production of heat, the 
amount of heat generated by ordinary cur- 
rents is insignificant. Any attempt to pro- 
duce an appreciable heating effect by the 
application of electricity would further have 
been frustrated by the small amount of en 
ergy supplied to the humban body in the 
form of ordinary currents, while any really 
important increase would have resulted in 
a violent stimulus of the nervous system 
and the electrolytical destruction of tissues. 
Intensities of 50 to 100 milliamperes thus 


those vital processes 


constituted the extreme limit, even in the 
case of small current densities, 
twenty to fifty times as much current would 
have been required for the production of an 
adequate heating effect. 

High-frequency currents, as lately used in 
connection with wireless telegraphy, afford 
a means of applying enormous amounts of 


whereas 








and by 


far the most essential and the most benefi- 


vironment for wholesome existence: 


cent element which our environment affords 

us is oxygen It is here very important to 

note that nature does not vouchsafe us this oxygen 
pure; she has tempered it for our use by combining 
about one part of it with about four parts of nitrogen 
(an inert component). Oxygen pure is irritating; and 
ozone—a form of oxygen in which three atoms are 
considered to be condensed into two—has, in experi- 
ments, been found so caustic as to produce pulmonary 
inflammations The safest and the only good and 
right form of oxygen inhalation for normal creatures 
is in combination, as it exists in the atmosphere; for 
this is the form to which during many ages the race 
has become adapted. It is possible that in other #ons 
creatures respired oxygen under a different combina 
tion than that which now obtains; but in those wons 
there were no human beings—only such creatures as 


ichthyosauri and the dodo No; we can live most ad 





vantageously, most wholesomely, and with the best 
human results only in conformity 
with natural laws as we find them, 


Apparatus for registering work performed after inhaling oxygen. 
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part, been always sure of the efficacy of oxygen in 
such diseases as pneumonia. I have felt that pure at- 
mospheric air—the colder the better its tonic proper- 
ties—has been as efficacious as oxygen in cases in ez- 
Some physicians, indeed, go so far as to de- 
clare that the appearance of the oxygen tank connotes 
the beginning of the end for the unfortunate patient. 

Nor does the oxygen tank supplied for use in the 
sick room contain pure oxygen. One of the firms 
which supplies this gas for the sick room informs me 
that their purest oxygen is 90 per cent, the remainder 
being nitrogen; that in half the cases physicians pre- 
fer and call for tanks containing “oxygen compound,” 
which is made up of 60 per cent oxygen, 30 per cent 
nitrous oxide (laughing gas), and 10 per cent nitrogen. 

I find it now very apropos to present certain physio- 

(Concluded on page 16.) 


tremis. 


current energy to the body without any risk 
of injury In fact, these currents perform 
vibrations of such rapidity as to exceed the 
limits of excitability of our nervous sys- 
tem The alternations in current direction also ex- 
clude any electrolytical effect. 

The electrical vibrations generally used are too 
strongly damped to yield an appreciable effect. As in 
two communicating tubes a liquid removed from its 
position of rest will oscillate to ever-decreasing dis- 
tances from its position of rest, so electric waves, 
starting from a spark gap, become smaller and smaller, 
and only after an interval, about two hundred times 
as long as those vibrations, will a new discharge take 
place, and generate a new set of vibrations. In order 
to increase the effect of these vibrations, the intervals 
should be reduced to about the same duration as the 
vibrations themselves. Their effect would then be en- 
tirely equivalent to those undamped waves which have 
recently been generated for the purposes of wireless 
telegraphy, by means of highly sensitive apparatus. 

A Berlin firm has recently con- 
structed an outfit for generating 





and with due respect and regard to 
our environment 

There are abnormal 
states of the human body in which 


however, 
oxygenation is deficient, by reason 
of disease processes; and in these 


diseases it is sought to administer 


oxygen in greate proportion than 
obtains in the ordinary atmo 
phere W Zz thu when Ox) 
genation of the blood is interfered 


with, as in dyspne@a, emphysema 


asthma, croup, whooping cough, as- 
phyxia, tuberculosis, and pneumo- 
Oia; and when the oxygen propor- 
tion in the blood is poor, as in ane 
mia. diabetes. and chlorosis (the 
green sickness). Here Hayem’s find 
ings are, | believe, authoritative. In 
uch diseases as those just men- 
tioned, orygen m i with a deter- 
minate quantity of air, energizes to 
a considerable degree the nutritive 
functions 


increase the appetite 


slightiy elevates the temperatur 


stimulates the cardiac movements 


and augments the bodily weight; 


the number of red blood cells is in- 





+} 





high-frequency vibrations, thus 
making heat penetration accessible 
to medicine, as a new therapeutic 
method. 

The most important part of the 
outfit, viz., the apparatus used to 
generate the vibrations, consists of 
two substantial copper electrodes 
separated by a small distance, be- 
tween which the electrical dis- 
charges pass in an inclosed com- 
partment. These discharges are 
produced by the high tension of an 
electrical generator connected with 
the electrodes, and a vibratory cir- 
cuit connected up in parallel with 
it, and consisting of a condenser 
and a self-induction coil arranged 
in series. The condenser is charged 
suddenly as the apparatus is in- 
serted, and the discharge, which en- 
sues immediately, takes the shape 
of a rapidly extinguished spark be- 
tween the copper electrodes. In a 
similar manner, as an object fixed 
to an‘elastic rubber string on fall- 
ing drops beyond its point of rest, 
the condenser in fact exceeds its 
normal condition, during its charge, 








creased, and their 


organic activity 


is stimulated; “although this action 


AN APPARATUS FOR PRODUCING LOCAL HEAT PENETRATION. 


thus assuming an opposite charge, 
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which is soon compensated by a reflux, which in its 
turn exceeds the normal condition, and so on. Hence 
the processes in the vibratory circuit are comparable 
to an elastic pendulation. 

So far from being applied directly, the vibrations 
generated by the condenser circuit are at first raised 
by induction to a convenient tension, which is gradu- 
ated by shuntings from the secondary coil. The cur- 
rent is supplied by means of conductors to the elec- 
trode plates, to be applied to the 
body after first passing through 
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helicopters and beating-wing machines, would receive 
encouragement. The conditions required at first were 
a straightaway flight of one kilometer (0.621 mile) 
in a straight line. On July 4th, 1908, Mr. Glenn Cur- 
tiss carried off the Trophy by covering somewhat more 
than a mile in the “June Bug.” In view of the flights 
which were then being made by French aviators, the 
conditions were changed for 1909 to 25 kilometers 
(15% miles) in a closed circuit; in other words, 5 


7 


His achievement is remarkable, because he flew double 
the distance required in the Bennett Cup Race. 

The lack of entries for competition during 1909 was 
certainly not due to formidable conditions, as the 
Aero Club, in establishing the rules for the year, en 
deavored to make them so easy that any aspiring ex- 
perimenter would feel that the Trophy would be well 
within his reach. The discouraging fact remains that 
during the past year, in spite of the notabie achieve- 

ments of Curtiss and the 
Wrights, very few new men 





an ammeter. 

This thermo-penetration outfit 
can be operated by direct con- 
nection with an alternating-cur- 
rent circuit, the tension being 
raised by a transformer before 
entering the generator. When 
continuous current is used, a 
small converter, resembling an 
ordinary electric motor, serves 
to convert it into an alternating 
current, 


AN AUTOMATIC APPARATUS FOR 
PROJECTING PICTURES. 
BY JACQUES BOYER. 
Radiguet and Massiot of Paris 
have patented an automatic pro- 
jecting lantern, which they call 
the “Circus.” It consists of an 
electric lantern provided with 








an endless chain of slide hold- 
ers, which are brought succes- 














have come into the fleld: Re- 
ports reach this office from 
various parts of the country 
that machines are being built, 
but successful flights are few and 
far between. In France, during 
the past year, the science of avi- 
ation has advanced by leaps and 
bounds, as was witnessed by the 
successful flights at Rheims and 
Juvisy, and by the almest daily 
reports of successful trials of 
new machines or long cross- 
country flights by weil-known 
aviators. There are fortunateiy 
a number of men in various 
parts of the country who are 
making serious experiments, 
and it is to be hoped that great 
strides will be made during the 
year 1910, and that the competi- 
tion for the Trophy will bring 
into the field a large number of 








sively between the condensing 
and projecting lenses by a dou- 
ble system of hooks. During the 
movement of the slides, the light 
is automatically cut off by a shutter, so that the image 
dces not appear on the screen until it has become mo- 
tionless. 

The lamps are self-regulating and designed for ten- 
sions of 7, 15, and 20 volts. The position of the arc 
is rigorously fixed and the carbons are inclined, pro- 
ducing the maximum illumination. The focal length 
of the condensers is about 5 inches. The projecting 
lens can be focused by a rack and pinion, 
and covers a screen 3 yards square at a 
distance of 9 yards. The mechanism is 
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kilometers (3.1 miles) more than required in the Inter- 
national Contest for the Bennett Trophy. Under the 
1909 rules the winner for any year is the aviator who 
makes the longest and best flight in a closed circuit 
during that year. In 1909 Mr. Curtiss was the only 
competitor who came forward. He easily complied 
with the conditions, and accordingly he must be re- 
garded as the winner of the Trophy for the year 1909. 


new experimenters. 

Possibly the present lack of 
progress is due to the fact that 
in America at least the aero- 
plane is not as yet what may be called a commercial 
product. It was not until the automobile had become 
a serious competitor of the horse-drawn vehicle, that 
the Bennett and Vanderbilt cups and other autemobile 
racing trophies were earnestly competed for. Perhaps 
the history of aeronautic sport may be the same, and 
that when aeroplanes are manufactured wholesale, 
the flying machine will hold a recognized position 
in the sport of the country. In France 
we believe there are no less than a dozen 
establishments actively engaged in the mak- 





operated by an electric motor of 1/40 horse- 
power, placed tn the base of the apparatus. 
The apparatus is set into operation by mov- 
ing a single key and the projection of pic- 
tures then continues—or may continue—as 
long as the carbons last, or about 8 hours, 
although the 100 slides which the appara- 
tus accommodates, are run off in from 30 to 
45 minutes according to the speed to which 
the mechanism is adjusted. The automatic 
projector saves the expense of an operator 
and should interest all proprietors of pro- 
jecting apparatus, and lecturers in gen- 
eral. In the theater it will replace adver- 
tisements painted on the curtain, in rail- 
way stations it may be employed to show 
the scenery along the line, and in news- 
paper offices it will prove more useful and 
effective than written bulletins or project- 
ing lanterns of the ordinary type. 
———__—=> +> 0+ > 

THE SCIENTIFIC AMERICAN TROPHY. 

The year 1909 has closed with only a sin- 
gle trial for the Screntiric AMERICAN Fly- 
ing Machine Trophy. That the publishers 
are disappointed in this lack of interest in 
the sport goes without saying. Up to the 
present time Mr. Glenn Curtiss, to his 
credit, is the only American aviator who 
has displayed an interest in a prize which 
the publishers of this journal donated at 
considerable expense for the purpose of 
development of an art 
had its scien- 


encouraging the 
which, thanks to Langley, 
tific genesis in this country. Were Curtiss 
our only aviator we could understand 
why he alone should present himself as a 
contestant. There are at least three other 
American flying-machine pilots in the field, 
with whom Mr. Curtiss would surely have 
coped with pleasure. The conditions under 
which Mr. Curtiss won the Trophy for the 
second time last year were by no means 
onerous. The deed of gift to the Aero Club 
of America provided for an annual competi- 
tion by heavier-than-air machines only, with 
the understanding that the conditions gov- 
erning the contest were to be changed from 
time to time so that they would keep pace 








ing and selling of aeroplanes. This placing 
of the flying machine upon a commercia! 
footing undoubtedly has played its part in 
popularizing the monoplane and the biplane 
among Frenchmen. For all that, however, 
there must have been popular enthusiasm 
before the industry could have been started 
—an incentive which was not thai of mak- 
ing money. We hope that in 1910 Mr. Cur- 
tiss will again be a competitor, that he will 
pit himself against men who are worthy of 
his steel, and that a contest will be inaugu- 
rated which will arouse in this country 
something like the enthusiasm which was 
evinced at Rheims. 

The conditions which will govern the con- 
tests for the cup in 1910 will be announced 
later. They will be so drawn as to keep 
pace with the progress made last year. 

2+6+e— 

A table prepared for the Archiy fiir Hisen- 
bahnwesen, states that at the commence- 
ment of 1908 the total railway mileage of 
the whole world was 594,842 miles, divided 
as follows: America, 302,928; Europe, 199, 
346; Asia, 56,284; Africa, 18,518; and Austra- 
lia, 17,766. The cost of construction per 
mile has been highest in Great Britain and 
Ireland, where it averaged $271,000 per mile. 
In Belgium the cost was $172,900; Franc: 
$122,000; Germany, $108,500; Italy, $125,200: 
Russia, $79,608 per mile. In the United 
States the average cost has been $68,800; in 
Canada, $58,000; in New Zealand, $60,300; 
and in Queensland, Australia, it is as low as 
$34,200. 





———+-@ 

The boring conducted by the Prussian 
Department of Mines at Czuchow in Silesia 
had to be discontinued recently upon reach 
ing a depth of 2,240 meters, in view of the 
fact that the cost of driiling at this depth 
in hard sandstone was out of proportion to 
the obtainable results. Like the boring at 
Paruschowitz in Silesia, which had to be 
abandoned at a depth of 2,003 meters on a 
count of the drills breaking, the Czuchow 
boring was undertaken for scientific pur 
poses only, since mining operations are of 
course entirely impossible at this depth, 








with the progress made in the designing 
and handling of flying machines. In this 
way it was hoped that not only aeroplanes, 
but all types of flying machines, such as 
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Won in 1908 and 1909 by Glenn H. Curtiss, 


even if no account is taken of the rapidity 
with which the expense for hoisting in- 
creases with depth. 




















RETROSPECT OF THE YAR 1909. 
(Concluded from pay” 5.) 
without question that helium is produced from 
uranium as well as from radium, the amount being 
two milligrammes of helium annualiy from over a mil- 
lion kilogrammes of uranium 

In photography we find an interesting attempt to 
present moving pictures in colors by several inventors 

Barricelli, Friese-Greene, and Urban and Smith. 
Curiously enough, all three inventions are based upon 
the same principle of so rapidly presenting images 
colored red, yellow, and blue that the eye has no time 
to notice the successive presentations, and therefore 
combines them into one picture In the same field 
of chronophotography must be mentioned the im- 
portant application of the moving-picture machine to 
the ultra-microscope by Dr. Comandon, an application 
somewhat similar in principle to the combination of 
the ordinary microscope and kinetoscope made by Dr. 
Robert KE. Watkins of this city over ten years ago. 
Comandon's invention promises to be of considerable 
educational value in actually enabling us to see the 
struggles of our blood corpuscles with their microbic 
enemies 

Electrical. 

In view of the great advance in its efficiency, the 
tungsten lamp is entitled to be considered the most 
notable improvement of the year in the field of electri 
ity Mention. shouid be made, however, of the important 
hydraulicelectric plant in Norway for reducing nitro- 
gen from the air, which is being so successfully oper- 
product is being sold in successful com 
Also the calcium 


ated that its 
petition with the supply from Chilli. 
cyanamide fertilizer process, hitherto in the experi- 
mental stage, has, during the year, been demonstrated 
to be commercially practicable. The Belin telephoto 


graphic process has been further improved, and in 


January of last year the new apparatus was success 
fully used between Paris and Lyons. The process of 
transmission is based upon the fact that a photo- 
graphic plate in bichromated gelatin presents a series 
of elevations and depressions, advantage of which is 
taken for producing, by a tracing point, oscillating 
movements, and fluctuations in the transmission cur- 
rent De Forest has improved on his system of wire- 
less telephony as used upon our battleships during the 
world crulse, and a number of stations have been put 
in operation on the Great Lakes for communication 
with steamships. Communication has been established 
over the ninety miles separating Chicago from Mil- 
waukee, and steamers have been in touch with the 
shore from a distance of forty-five miles. Gabet in 
France has achieved some success in the steering of a 
29-foot torpedo by the wireless method previously 
tested by Tesla in this country and Armstrong in Eng- 
land. The torpedo is driven by an internal-combus- 
tion motor, and immediately back of the explosive 
head is a compartment containing the wireless-con- 
trolled instruments. It is claimed that the control is 
effective up to five or six miles. In recent tests the 
motor was started and stopped at will, and the rudder 
was successfully operated from a small boat at a dis- 
tance of a little over 100 yards. Mention should also 
be made of experimental wireless communications 
with a balloon, made by the United States Army Signal 
Corps by means of a 300-foot phosphor-bronze wire 
suspended below a balloon 1,000 feet in the air. Com- 
munication was kept up from the Washington station 
until the balloon was about six miles distant, and 
messages were received from Annapolis over distances 
of from twenty to ten miles 

The application of electric traction to steam rail- 
roads continues to show gratifying results. Although no 
figures have been made public as to its economy, the 
electrical operation of the suburban tracks and termi- 
nals of the New York Central and New Haven lines 
has been carried on throughout the year with un- 
broken success. The New York Central electric zone 
is being extended to White Plains, and the New Haven 
Company are building a mile of experimental over- 
head line beyond Stamford, preparatory to the exten- 
sion of the system to New Haven. The latter com- 
pany have also ordered two experimental freight loco- 
motives, and it is the intention to operate the whole 
line from New York to New Haven, a distance of 
nearly eighty miles, with electric traction both for 
freight and passenger service. The Pennsylvania Rail- 
road Company are having fifty locomotives of 4,000 
maximum horse-power built for the operation of their 
tunnels and terminals in New York city. An impor- 
tant Improvement in these engines is the removal of 
the motor from the axle and placing it above the 
frame, with a view to raising the center of gravity and 
reducing the stresses on the track and roadbed. Men- 
tion should be made here of a most important enlarge 
ment of the capacity of central power stations by the 
futroduction of low-pressure turbines between the low- 
pressure cylinders and the condensers, in such power 
stations as are now operated by reciprocating engines 
In the 59th Street power station of the New York sub 
ways the maximum output of 8,000 kilowatts of the 
big crosscompound engines has been increased to 
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16,000 kilowatts by interposing a Curtis turbine in 
this manner. 
Aeronautics. 

Great as was the advance made in aeronautics dur- 
ing 1908, it was far surpassed by the extraordinary 
developments of the past year; and when the history 
of this new art comes to be written, the sensational 
performances at the Rheims meet, and subsequently, 
will be referred to as marking the era of practical and 
thoroughly controlled human flight with the heavier- 
than-air machine. On July 30th, Orville Wright com- 
pleted the government tests at Fort Myer by flying 
for ten miles across country at an average speed of 
42.58 miles per hour with a passenger aboard, having 
previously made a flight with a passenger over a 
closed cireuit which lasted one hour and twelve 
minutes. The government purchased the ma- 
chine at the contract price of $30,000. What 
was probably the most popular performance of 
the year occurred on July 25th, when Bleriot made 
his successful 21-mile flight across the English Chan- 
nel. At the great Rheims meet, which opened on Au- 
gust 22nd, no less than 38 aeroplanes were entered, of 
which 36 made successful flight, there being about an 
equal number of biplanes and monoplanes represented. 
Here the public witnessed the astonishing sight of as 
many as half a dozen aeroplanes in the air at one time, 
the pilots of which showed perfect control of their ma- 
chines in the gusty winds that prevailed. Both Bleriot 
and Curtiss proved how near the aeroplane had come 
to reaching the 50-mile-an-hour mark, the former win- 
ning the 6.21-mile race at a speed of 47.78 miles per 
hour, and Curtiss bringing home to America the Inter- 
national Cup by covering 12.42 miles at a speed of 
47.04 miles per hour. That the aeroplane possesses 
endurance as well as speed was proved by Farman, 
who won the long-distance race with a record of 111.88 
miles covered in 3 hours, 4 minutes, 55 2/5 seconds. 
Subsequently to the meet, Farman, on November 3rd, 
at Mourmelon, France, made a bold bid for the Miche- 
lin Prize, held by the Wright brothers, by covering 
144 miles in 4 hours, 17 minutes, and 53 seconds; and 
since, at the present writing, there is no indication 
that the Wrights will make an effort to retain the cup, 
it must perforce be returned to France. During the 
Hudson-Fulton Celebration in New York, Wilbur 
Wright proved his faith in the reliability of his ma- 
chine by flying from Governor's Island up the Hudson 
River to Grant’s Tomb and back again. Early in Octo- 
ber Orville Wright in an exhibition at Potsdam, Ger- 
many, rose to the unprecedented height of over 1,600 
feet; a feat which has since been approximated by 
Count de Lambert, Peulhan, and Latham. Count de 
Lambert's lofty ascension occurred during a flight 
from Juvissy to Paris and back, a distance of 30 miles, 
during which he flew above the Eiffel Tower. An en- 
couraging fact, pointing to the more complete mastery 
of flight, is the increased assurance with which avi- 
ators are now making their flights under unfavorable 
weather conditions. Instances of this occurred both 
at the Rheims and at the Blackpool meets, when 
Latham passed successfully through heavy thunder 
squalls and also drove his machine around a closed 
circuit in the face of a wind which was heavy enough 
at times to bring him almost to a standstill. Taken 
altogether, it must be admitted that the honors of the 
year are about equally divided between the monoplane 
and the biplane. Future developments will be in the 
direction of improved devices for starting and alight- 
ing, and the introduction of some form of device for 
securing automatic stability. A most encouraging fea- 
ture is the great reduction which had been made in 
the weight of the aeroplane, Curtiss’s machine weigh- 
ing over 450 pounds and Santos Dumont’s little “De- 
moiselle,” which is credited with a speed of over 50 
miles an hour, weighing, without the aviator, only 250 
pounds. On July 17th, 1909, Glenn H. Curtiss, by cover- 
ing more than the necessary 15%4 miles in a closed 
circuit, won the Screntiric American trophy for the 
second time, his first success being scored in 1908. It 
is a strange anomaly that there should have been but 
a single competitor in the country which gave birth to 
the successful aeroplane. 

In its own field the dirigible has made proportional 
progress both in speed and in endurance. Count Zep- 
pelin with his powerful dirigible “Zeppelin III.” is far 
ahead of all competitors; and his journey from Fried-~ 
richshafen to Berlin and back, a total distance of 800 
miles, was a fine performance, and redounds to the 
everlasting credit of the veteran inventor. Other long- 
distance journeys accomplished by Zeppelin during the 
year were a trip from Friedrichshafen to Munich, a 
distance of 100 miles, in 4%4 hours, made with “Zeppe- 
lin I.” and a journey of 150 miles in 4 hours, during 
which the great dirigible carried no less than 26 men. 


Automobile and Motor Boat. 

The automobile has reached such a stage of perfec- 
tion that the record of improvement is confined en- 
tirely to matters of detail—no striking novelties have 
been developed during the year. The high-powered 
car is now built almost exclusively for racing purposes. 
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For touring, a limit of 40 to 50 horse-power is found 
to meet the requirements of the average purchaser. 
The principal development has been in the increasing 
popularity of the low-powered car of 20 horse-power; 
and it is now possible to procure a 4-cylinder machine 
embodying all the coveted features of long wheel base, 
light weight, and generally smart appearance, for 
prices varying from $750 to $1,000. The long-distance 
races have waned in popu'arity, and such racing as is 
now done is confined largely to contests between stock 
cars on inclosed tracks. For full details of the work 
of the past year reference is made to our forthcoming 
Special Automobile Number, which will handle the 
subject in its usual comprehensive manner. The 
power boat, propelled by the internal-combustion mo- 
tor, is enjoying such increasing popularity, that it 
bids fair to reduce the sailing yacht to an entirely 
secondary position in public favor. Mention should 
be made of a very creditable experiment made by Mr. 
H. L. Aldrich of International Marine Engineering, 
who equipped a 40-foot boat with a 35-horse-power 4- 
cylinder producer-gas engine. Extensive cruising dur- 
ing the past summer proved that the boat can cover 
over 800 miles at an average speed of 8 to 9 miles an 
hour on one ton of pea anthracite coal—a truly re- 
markable performance. The hydroplane motor boat, of 
which we heard so much two or three years ago, seems 
destined to remain what it has always been, an ex- 
ceedingly interesting curiosity. As a racer it has 
shown high speed, but not sufficient to enable it to win 
against the high-powered boat of standard practice. 
The fastest record of the year, and a world record, 
was established by a 600-horse-power English boat 
49.2 feet in length with two 12-cylinder Wolseley en- 
gines, which won the principal race at Monaco last 
year over a 62.14-mile course at an average speed of 
39.15 miles per hour. 
—_ ——+- 8 oe - ad 
Flying-Machine Manufacture. 

Deputy Consul-General Simon W. Hanauer reports 
from Frankfort that a limited stock company has 
been formed in Berlin by leading German industrial 
concerns for the purpose of manufacturing flying ma- 
chines of the Wright system. 

Wilbur and Orville Wright have given the new 
company, whose firm name is Flugmaschine Wright, 
G. m. b. H., the right to work all their patents, 
models, etc., for making aeroplanes in Germany. The 
new company has a working capital of 500,000 marks 
($119,300); its principal participants are: Krupp 
Company, of Essen; A. Borsig Machine and 
Locomotive Works; Hugo Stinnes, coal and iron 
operator; Delbrueck, Leo & Co., bankers; Ludwig 
Loewe & Co., machine, arms, and tool manufacturers; 
Aerial Vehicle Company; Motor Air Locomotion Ex- 
perimental Company; the General Electric Company, 
of Berlin; the Electro Chemical Company, of Bitter- 
feld. Capt. von Kehler will be the managing director 
of the new company. 

—- oe oo a 
The Aviation Meeting at Los Angeles, 

America’s first aviation meet will be held at Los 
Angeles, Cal., from January 10th to 20th inclusive. 
Announcement has been made that prizes to the 
amount of $45,000 vill be available for aeroplane con- 
tests, $22,500 for a long-distance balloon race, and 
$13,100 for dirigible balloon contests. Full particulars 
are not yet at hand, but we understand the aeroplane 
events will be for height, speed, and endurance. Paul- 
han, the record-breaking French aviator, is bringing 
over two Bleriot monoplanes and two Farman bi- 
planes, and Messrs. Charlies F. Willard and Gtenn H. 
Curtiss are to make flights with the Aeronautic So- 
ciety’s biplane and one of Curtiss’s latest machines 
respectively. Roy Knabenshue, Lincoln Beachy, and 
other airship operators will compete in the dirigible 
contests. The meet has been sanctioned by the Aero 
Club of America. It offers the first opportunity Ameri- 
cans have had to see aeroplane contests and real flying 
by heavier-than-air machines. 

——_+_#@@-@- 2 
The Automobile Shows in New York, 

On New Year’s eve the American Motor Car Manu- 
facturers’ Association will open its annual automobile 
show at the Grand Central Palace in New York city. 
This show of the “unlicensed” manufacturers will last 
a week. There are 325 exhibitors, and the total value 
of the exhibits is in the neighborhood of $1,100,000. 
Nearly 100 exhibitors of complete vehicles have space, 
while the exhibitors of parts and sundries are more 
numerous than ever before. 

The Licensed Association of Automobile Manufactur- 
ers will hold their tenth annual show in Madison 
Square Garden from January 8th to 15th. The large 
special Automobile Number of the Screntrric AMERI- 
CAN will be issued in connection with the second show 
upon the latter date. 





The gyrostatic railway car invented by Richard 
Scherl, a German, said to be an improvement on Bren- 
ran’s car, is now in this country and will soon be 


given a public demonstration. 
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Aviator Hamilton’s Flights at St, Joseph, Mo, 


After learning how to fly a Curtiss biplane and mak- 
ing several excellent flights at Hammondsport, N. Y., 
the longest of which lasted 25 minutes, Charles K. 
Hamilton made some daring flights at St. Joseph, Mo., 
recently, as detailed below by our correspondent. The 
machine he is using is the same one that Mr. Curtiss 
used at Governor’s Island, New York, when he at- 
tempted to fly there during the Hudson-Fulton celebra- 
tion. It is fitted with a 25-horse-power 4-cylinder 
water-cooled motor, and the planes have a 30-foot 
spread. The machine weighs some 500 pounds. 

The first flight at St. Joseph was made on Sunday, 
December 12th, over a circular course above,the frozen 
surface of Lake Contrary. After two straightaway 
flights of a half kilometer against the wind and a 
kilometer with the wind in order to test the motor, 
the biplane ascended in a snow storm so intense as 
to be blinding to the spectators. The velocity of the 
wind exceeded 20 miles per hour. A sinuous height 
of 40 feet was maintained throughout the one and a 
half times around the course—five miles—except when 
nearing the Casino, a summer opera house that juts 
out into the lake. This forms the “aeroplane grave- 
yard” of the course. On Tuesday, December 14th, a 
trial in the field inside the race track was made. The 
wind was blowing a gale of 30 miles an hour estimated 
velocity. A start was made over ice, snow, and weeds 
of the infield. The machine got off the ground under 
these adverse conditions, but made a 100-foot flight 
only. A new carbureter had been put on the engine 
and a 4-bladed propeller substituted for the 2-bladed 
one. A bad spark plug gave trouble throughout the 
day. Later the machine was wheeled to the lake, and 
a start made from the ice. The aviator feared the 
demolishment of the machine, and held close to the 
surface. A piercing northwest wind swept the ice, 
and during the two flights a speed of 62 miles 
per hour was made with the wind while flying near 
the west shore. The timing was done by Mr. J. H. 
Hess, and the distance was measured by your corre- 
spondent. 

Wednesday was a day of failure, owing to motor 
trouble and unfavorable winds, until a late hour in 
the afternoon, when two trials were made over the 
field within the race track. The first was a very 
short flight, and the second resulted in breaking two 
support braces of the horizontal rudder. The manager 
of the flights appointed by the Retail Merchants’ Asso- 
ciation insisted that the starts be made from the field 
within the race track. This was an undulating sur- 
face covered with ice and snow, and only 1,250 feet 
long. 

On Thursday, after the 2-bladed propeller had been 
replaced and the old carbureter reinstalled, the ma- 
chine was taken to the lake once more. A stiff north- 
west gale delayed flight until late in the afternoon. 
Two flights, or rather a series of short flights, were 
made. A circuit of the course was accomplished with 
numerous touches. Only three cylinders were firing 
part of the time, and at these intervals the machine 
tcuched the ice. The motor finally failed altogether, 
and the machine was stopped so suddenly by the ap- 
plication of the brake that it skidded completely 
around on the ice. This resulted in breaking the ce- 
ment of the tires and almost ripping them off. Later, 
when the second flight began, after covering 600 feet 
the motor started missing, and while passing through 
a snow drift two tires were thrown, locking one wheel; 
but notwithstanding this, the machine again rose and 
covered 1,000 feet. The motor picked up in the mean- 
time. Altogether, some remarkable feats were accom- 
plished. 

The flight on Sunday, December 12th, was discon- 
tinued owing to inability to see, the fast-falling snow 
having formed ice upon the aviator’s goggles. This 
flight was made in private, and was not witnessed by 
many people. 

On Sunday, December 19th, aviator Hamilton made 
his longest and best flight at St. Joseph. He circled 
above Lake Contrary for twelve minutes. The flight 
was witnessed by 600 interested spectators. 


_—_—_——— oor 0 Ore 
Preserve Your Papers; They are of Permanent Value, 


By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong covers, 
on which the name Screntiric AMERICAN Or SCIENTIFIC 
AmeRICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made service- 
able for several years, and when the successive vol- 
umes, as they are completed, are bound in permanent 
form, the subscriber ultimately finds himself, for a 
moderate cost, in possession of a most valuable addi- 
tion to any library, embracing a wide variety of sci- 
entific and general information, and timely and origi- 
nal illustrations. Save your papers. 


Scientific American 


Correspondence, 








SPEED OF THE “NORTH DAKOTA.” 
To the Editor of the Screntiric AMERICAN: 

Following closely on the heels of the article in the 
ScreNTIFIC AMERICAN giving the new U. S. battleship 
“North Dakota” the proud title of “Fastest Dread- 
nought Afloat,” there appears in the columns of a 
Canadian publication of the first class a statement to 
the effect that British “Dreadnoughts” are known to 
make an average of over 23 knots an hour, while the 
maximum average made by the “North Dakota” is 
below 22 knots an hour. 

If the exact figures relating to Great Britain’s naval 
affairs are not very generally known, may it net be 
that she, perhaps more wisely, prefers not to publish 
to the world her naval secrets, while Americans, in 
justifiable pride over their achievements, are making 
ill-advised haste to claim the first place in the prog- 
ress of naval science. We have a right to expect the 
perfection of accuracy in all matters treated of in 
the pages of the ScreNTIFIC AMERICAN. M. W. 

Stanstead, Quebec. 

[The “Dreadnoughts” referred to as making over 
23 knots are probably the cruiser-Dreadnoughts of the 
“Invincible” type. The “North Dakota” is of another 
class.—Eb.] 


eer 
2 


EFFECT OF EARTH’S ROTATION ON GYROSCOPIC CARS. 
To the Editor of the Screntiric AMERICAN: 

I take much pleasure in reading your paper, and be- 
ing a railroad man, was especially interested in the 
article describing the monorail car. I have seen the 
gyroscope principle, for balancing such a car, dis- 
cussed numerous times; but there is one point regard- 
ing gyroscopes which I have never seen mentioned in 
connection with this scheme. 

It may not be of much importance, but it is never- 
theless interesting, to note that a gyroscope does not 
retain its balance relative to the earth, but relative 
to a fixed point in space. In other words, it would 
appear that on a “mono-railroad” running north and 
south, a car would be tilted to the west at the rate 
of fifteen degrees per hour, or one degree every four 
minutes, due to the rotation of the earth. 

Of course, this is not fast enough to inconvenience 
anything, and perhaps Mr. Brennan has provided a 
way to overcome this difficulty; but if not, it would 
be interesting to hear what others have to say in 
regard to this. 

At any rate, a solution of this problem would be 
more interesting and of more practical benefit than 
the computation of our ancestors. For the monorail 
appears like a great improvement over the double-rail 
system for economical and rapid transportation. In 
fact, for light, high-speed passenger and express traf- 
fic, it would seem as if there is a great future in 
store for the monorail. T. E. BAKER. 

Lockwood, Ohio. 
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SAFETY IN MINES. 
To the Editor of the Scirentiric AMERICAN: 

I noticed in a recent issue of your valuable journal 
a suggestion for the better safeguarding of the lives 
of coal miners. As this suggestion was on the lines 
of ideas that I have for some time entertained, I would 
like to amend your suggestion by an addition. 

I believe that stations of refuge, provided with fire 
and gas-proof doors, should be established in various 
places in coal mines, and that these stations be pro- 
vided with two tubes or casings driven from the sur- 
face by well-driving machinery. This would allow an 
air, food, and water supply to be maintained indefi- 
nitely, whether or not it should be necessary to seal 
the mine for the purpose of extinguishing fires. Of 
course, it would be necessary to equip each of these 
stations with telephone and possibly lighting facili- 
ties, and of course, with facilities for forcing air into 
one of the pipes. 

I am assuming, without having made figures on the 
proposition, that sufficient air to supply a consider- 
able number of men could be forced through a six-inch 
tube by sufficient pressure. 

I believe it should be compulsory that mine opera- 
tors should provide some stations which would prevent 
such appalling calamities as the recent one at Cherry, 
Ill., and with this or some similar plan the cost would 
be so slight that it would be practicable to carry the 
same into effect. Atex. T. Brown. 

Syracuse, N. Y. 

—_—_—_ ——® +0 +e. it~ 
EMERGENCY SHAFTS FOR MINES. 
To the Editor of the Screntirric AMERICAN: 

As a further safety precaution in the operation of 
mines, I would suggest the drilling of large holes, as 
many as may be necessary, from the surface to the 
main arteries of the workings, up through which, in 
cases of disaster such as the recent one at Cherry, TI1., 
men could be drawn to safety. Seventeen-inch holes 
are now quite common in the oil country, and larger 
ones could be drilled if necessary. These holes could 
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be located at different advantageous points, and ter- 
minate in rooms in the mines or alcoves cut at the 
sides of entries in such a location as to not interfere 
with their daily use. Slings made of chains, four 
chains, 30 feet long, spaced equally around a circle 
the size of the hole, and attached to an iron ring or 
spider at their upper ends, five small circular plat- 
forms of strong wire mesh, spaced six feet apart, in- 
side these chains, would make what could be termed 
a five-storied elevator cage that would hau! five men 
or ten boys up at a trip. 

Such a cage covld be galvanized for durability, 
would be strong, and not weigh over 150 pounds. 
There could be handholds placed under each platform 
for the men to grasp to steady themselves. These 
cages would collapse when they would strike the bot- 
tom and could be quickly loaded, a man stepping on 
to each platform as it would be slowly raised, and 
when loaded, could be quickly hoisted to the surface. 
A perhaps better cage could be made of strong wire 
mesh, platforms and all, but would have to be made 
to descend into a sump drilled deeper than the bot- 
tom of the mine, so that it could be loaded as it was 
raised. 

The hoisting drum on the surface could be operated 
by steam, air, electric, or even horse power. The lat- 
ter would have been invaluable at Cherry, Ill, as 
there would have been ample time for even a slow- 
operating apparatus to have saved all able to get to 
it; but an electrically-driven hoister would be prefer- 
able to any other. Wires from the power house could 
be run to each hoister, and proper inspection would 
insure the apparatus to be in working order, if it 
should be needed. 

Air could be blown down these holes for the supply 
of the men at the bottom, even if the cages were being 
used, the wire mesh construction of them allowing its 
passage. Water, food, oil for light, etc., could be sent 
down through the holes, and even doctors with medi- 
cines. 

The holes could be left open at all times for venti- 
lation, but if such would interfere with the working 
of the fan currents and other ventilation systems of 
mines, the holes could be kept closéd at the top by a 
proper batten. If water from the wells would drip 
down and interfere with the working of mines, the 
holes could be plugged at the bottom by means of an 
oil-well packer or similar device, which, while per 
fectly water tight, can be quickly removed, leaving 
the hole clear. 4 

I can see no reason why this plan of rescue in cases 
of mine disasters would not be entirely practicable 
and effective, even in mines of one thousand or more 
feet in depth. Epwarp Rowe. 

Indiana, Pa. 








The Current Supplement, 


An illustrated description of the large double-deck 
bridge which has been constructed over the River 
Wear to accommedate both railroad and highroad 
traffic is published in the current Suprriement, No. 
1774. “A Log Box and How to Make it” is the title 
of an article which will undoubtedly be read with 
interest by amateur mechanics. Up to a few years 
ago water powers were easily bought for a song. Now- 
adays they have so definite a value that the matter 
of ascertaining their actual horse-power is of consider- 
able importance. Mr. W. T. Ryan explains how this 
calculation is made. Robert M. Strong’s excellent com- 
parison of gasoline and alcohol engines is continued. 
The comet families of Saturn, Uranus, and Neptune 
are discussed by H. C. Wilson. L. H. Baekeland de- 
scribes the use of his newly invented substance “bake 
lite” for electrical and chemical purposes. The kineto- 
scope has entered a new field. It now shows us moving 
pictures of a world which is invisible to the naked 
eye and revealed only by the ultra-microscope, all of 
which is explained in the current Suprremenr, James 
Scott writes on microscopic tree-fungi. The efficiency 
of modern aeroplanes is discussed by G. Garnier on 
the basis of the results obtained at Rheims. 
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A Correction, 

In an article on page 462 of the Screntiric AME#RICAN 
of December 18th, 1909, it is stated that by the inter- 
position of a turbine between the low-pressure cylin- 
ders and the condenser of the cross-compound recipro- 
cating engines in the 59th Street power station an ad- 
ditional 8,000 horse-power was secured. The item 
should have read an additional 8,000 kilowatts. The 
maximum economical output of these engines is now 
8,000 kilowatts developed in the reciprocating element 
and an additional 8,000 kilowatts in the turbine, mak- 
ing a total of 16,000 kilowatts or say about 22,000 horse- 
power for the whole engine. 


‘ +o —— 





The Municipal Art Commission of New York has 
just published a catalogue of the works of art beiong- 
ing to the city of New York. It is a book of 240 pages, 
and contains more than 100 illustrations, reproducing 
the works of art scattered around the city 
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THE GREAT 8T. BERNARD HOSPICE 


Scientific American 


Not so long ago the hospice was put into telephonic 
communication with the outside world, with the re- 
ult that the 
and that the number of lives lost has been reduced to 


work of the monks has been lightened 


a minimum. The monastery is connected by telephone 
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that at any given moment the monks know the exact 
number of people on the pass and their approximate 

whereabouts. 
Only a few weeks ago a message was received on 
the telephone that three men, two women, and one 
child had started up the path. The 





BY HAROLD J. SHEPS TONE, 

Th Ss! Bernard Hospice tands some 120 Oe 
above tl level of the sea, on a mountair whict 
forms one of the principal highways between Switzer 
land and fitaly Over 20,000 pet 
sons cross hi ad « ry yea 
i } I ra of l 
numb a ( ne in 

inter nad de of ti 
ho ‘ N ion 1 ‘ d 
hy tra 1 } uid to be 
responsivir I il y 

ut 

rt hospice can cial to be one 
of the oidest institutions in Europe 
It was founded as far back as 962 
by Bernard de Menthon for the 
benefit of pilgrims journeying to 
Rom« For many years after it was 


first erected, it was subjected to fre- 


quent attacks by bands of mountain 


robber Often the brave monks 
were forced to barricade themselves 
in their stronghold until stress of 
weather drove the besiegers away 
Once the hospice was destroyed by 
firs Here Napoleon was received 
when he took his army over the 
Alps into Italy in the spring of 1800 
His force numbered 0,000 men 
and for miles they had literally to 
fight their way foot by foot up the 
steep mountain pass often waist 
deep in snow Napoleon converted 


the hospice into barracks, the great 


guest room where travelers are 
now sheltered, into a huge hospital 
ward 


When first seen, the monastery, 








weather was unsettled at the time, 
and two hours later a _ blinding 
Snowstorm came on, At once two 
of the brethren accompanied by 
two dogs hastened down the pass 
to look for the travelers and guide 
them to the hospice. They knew 
about where the travelers should 
be, and were surprised that the 
dogs failed to scent them. After 
nearly two hours of _ fruitless 
search, a dog arrived from the mon- 
astery. He carried a message to 
the effect that after they had left, 
a telephone message had been re- 
ceived saying that the travelers 
had returned to the inn. 

When speaking about the dogs, 
M. Bourgeois, the present provost, 
and his principai assistant, Father 
Jules Darbellay, to whom I am in- 
debted for the information con- 
tained in this article, assured me 
that the wonderful stories that 
have been told about the sagacity 
of the dogs are not exaggerated. 
Near the hospice is a monument to 
Barry. This dog saved forty lives 
in a period of ten years, and then 
was accidentally killed. 

In the kennels at the hospice 
there are at the present time fif- 
teen trained dogs and an equal 
number of bitches and young pup- 
pies. They were all born at the 
monastery. Their training is very 








from an architectural point of view, 

is disappointing It consists of a 

plain block of gray buildings, with 

massive walls, built to resist the 

wind and the weight of snow In 

midwinter the sn¢ around the buildings is seven to 
ten feet deep. and sometimes forms drifts against the 
edifice that reach right up to the roof. If the exterior 
is disappointing, the same cannot be said of the in- 
terior. On the ide reserved for the better class of 
traveler ere j » spacious dining room containing 
a handsome piano presented to the monks by King 
Edward, while the bedrooms with their spotless cur- 
tained beds are the essence of comfort Anyone cross- 
ing the pass 1 it perfect liberty to enter the hospice 
and accept its hospitality No traveler is ever turned 
away Two good meals are served every day, namely, 
at 12 noon and at 6 P.M At these meals representa- 
tives of almest every nation on earth may be seen, 
Italians naturally predominate Next come Swiss, 
then Russians, Germans, French, Turks, Spaniards, 
English, and perhaps two or three American travel- 
ers. The food is plain, but good and plentiful, and 
the beverage served is the famous red wine of Pied- 
mont After meals travelers spend their time much 


as they wish, in easy conversation with one another, 
books in the 


ipspecting the curios in the museum 


in games, in sading the library, or in 




















St. Bernard dog with flagon of wine. 


with a small inn on the 











simple. During the summer 
months, when the monks are not 
so busy, they take the young dogs 
out in the valleys or hollows, where there is always 
snow. One man then lies down in the snow or buries 
himself in it. A dog is sent to look for him. He is 
taught to bark when he has found the man, and also 
to rouse him up from sleep by licking his face. When 
the man wakes up and stands on his feet, the dog leads 
him to the hospice, running on in front to show him 
the way. 

According to the traditions of the monastery, the 
St. Bernard is a cross between a Danish bull bitch and 
a mastiff, a native hill dog, though at what time the 
After the 
breed was once established it was kept pure until 1812, 


cross was effected it is impossible to say. 


when owing to the severity of the winter the monks 
were obliged, contrary to their usual custom, to send 
out the brood bitches as well as the dogs, with the re- 
sult that all the females succumbed to the cold, and 
the monks found themselves without the means of con- 
tinuing the pure breed. In this extremity a cross 
with the Newfoundland was tried, but at first failed, 
owing to the excessive coat of the Newfoundland, 
which hampered the dogs in the snow; however, by 
breeding back to their own short-coated dogs, the 





Swiss side, and with St. 
Remy on the Italian side. 
At both these stations ar- 
rangements are 
which the 


made by 
monastery is 
warned of the number of 
persons that commence the 
from 
Through these ad- 
vices the monks know ex- 
actly how many travelers 
are making the ascent from 
either side of the mountain. 
It is really impossible for 
anyone to attempt to make 
the ascent without the mon- 
Often 
a pa ty of travelers set out 


ascent these two 


places. 


astery being warned 


for the hospice in _ fine 
weather. A few hours later 
a sudden storm comes on, 
and the monks knowing 
at what time the ascent 
was begun, know approxi- 


mately what spot the trav- 
elers should have reached. 
At the hospice a book is 
kept recording the tele- 


phone messages, and also 




















The interior of the chapel. 


the number of _ travelers 
that reach the summit, so 
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Placing an exhausted traveler on a stretchers 
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monks obtained the desired shortness of coat, though occasionally 
specimens were born with the rough coats. These rough-coated ani- 
mals were sold or given away to the inhabitants of the surrounding 
valleys, who continued to breed them, so that St. Bernard dogs 
soon became general in Switzerland. The full-grown specimens in 
the kennels at the hospice are magnificent creatures of their kind. 
They stand thirty inches high at the shoulder, and weigh about one 
hundred and fifty pounds. They are exceedingly strong, and can 
carry a man for a considerable distance. By nature they are gentle, 
except in the puppy season, when the mothers are apt to resent 


attentions. 


This band of faithful creatures commence their work in earnest 
at the end of September, and continue looking for lost travelers 
right on to the middle of June, which period represents the winter 
In the depth of winter not a vestige of a path 
is visible. The snow drifts, too, present formidable obstacles. Be- 
sides, there is the danger of avalanches. Fogs are frequent, and 
in stormy weather the wind rises to a hurricane, blowing the snow 
into one’s eyes, and making it impossible to see any distance ahead. 


season on the pass. 
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Entrance to the St. Bernard hospice. 


Indeed, the monks will not hesitate to tell you that 
during the winter months it is impossible for an in- 
experienced traveler to venture upon the mountain and 
safely negotiate the pass without receiving help. 

Considering the perils of the road, one may well ask 
why people venture upon it during the winter. The 
fact is, the greater majority are poor workmen, going 
or returning from their labors on the other side of the 
Alps. In February and March as many as a hundred 
will make their way across the pass in a single day. 
It is then that the monks are busy. They think noth- 
ing of remaining out in the snow, seeking the lost, 
for twenty-four hours at a time. Father Darbellay told 
me that he has known the dogs to remain out in the 
snow for two days, eating very little and not taking 
any rest or sleep. 

Before the advent of the telephone, the dogs carried 
a flagon of wine tied to their collars, and food strapped 
to a saddle on their backs. Now they carry only the 
wine, because it has been found that the weight hin- 
ders their progress through the snow. So well are 
they trained, that they are often dispatched by them- 
selves down the pass to escort travelers up the treach- 
erous path to the hospice. They always discover them, 
and guide them to the desired haven. In the same 
way, the monks will allow the dogs to accompany the 
travelers on their journey down the mountain if the 
weather is at all bad and the road difficult to trace. 
If a traveler is found in an exhausted condition, 
he is conveyed to the monastery on an improvised 
stretcher. Should it prove that help has arrived too 
late, the body is left strapped to the board 











Great St. Bernard hospice in winter. Such snowdrifts are not 
extraordinary in the Alps. 


tions. There are over one hundred beds for travelers, and they 
are hever empty during the winter months. Often the monks are 
called upon to find shelter for as many as three hundred or four 
hundred persons at one time. No one is asked to pay for his 
accommodation. Very few drop into the alms box in the beauti- 
ful chapel the amount that would have been paid for similar 
accommodation at an ordinary hotel. Hence the monastery must 
depend to a very large extent upon other means of support. Un- 
fortunately, too, the expenses are very heavy, for almost all sup 
plies have to come from Aosta and the neighboring villages. The 
monks have a deep cellar where they keep their wines unfrozen 
Fresh meat is procured from the valleys in the summer, but for 
the winter the priests lay up a store of salted meat. They also 
keep a number of cows in the summer to supply them with milk 
butter, and cheese, but only one cow is retained in the winter 
Wood for firing is one of the most important necessaries. Not a 
stick grows within seven miles, and all the fuel has to be brought 


from a forest on the backs of horses. For this purpose. alone about thirty horses are employed daily during 


the brief summer. 





The following notes concerning the storage of California or crude oil in concrete reservoirs were 
A 1,000,000-barrel reservoir, lined with concrete, has recently been completed at Port Rich 


given in Concrete: 


->-e- 


recently 


mond, Cal., and one of 800,000-barrel capacity is under construction near Bakersfield. The practice is to exca- 
vate the earth, which in most fields is a sandy loam, porous and very dry, to about one-third the depth of the 


proposed reservoir. With the material removed, a levee is built round the excavation, having side slopes of 
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and placed in an upright position in the 
mortuary chapel, by far the most gruesome 
place in the whole monastery. Through the 
low-latticed bars of the windows one can 
gaze at the dead within. The keen air 
sweeping from end to end preserves these 
poor relics of humanity for years in a semi- 
mummified condition, and unless they are 
identified there they remain. At the pres- 
ent time there are some twenty bodies in 
the morgue, one of which is said to have 
been there fifty years. 

The community at the present time num- 
bers some fifteen priests and nearly a score 
of assistants and laborers. They are all 
picked men, and possessed of great physical 
strength. They remain at the hospice fif- 
teen years, unless their health breaks down. 
Generally speaking, it has been found that 
twelve years’ work at this, the second high- 

















Training a dog with dummies to discover 
a lost traveler. 


1 : 1% on both faces. The bottom and sides 
are then covered with about 3 inches of con- 
crete, often reinforced with expanded meta! 
or some equivalent. Small cracks that occur 
at the junction of the sides and bottom ana 
along the line between the cut and the embank 
ment soon become filled with sediment and are 
believed to permit the leakage of very little 
oil. 

A number of such structures in Southern 
California have recently been examined and nu 








est inhabited building in Europe, ruins the 
constitution. Indeed, twenty years is the 
utmost @ man may live under such condi- 


Young dogs in the snow. 
THE GREAT 8T. BERNARD HOSPICE, 


signs of depreciation in the quality of the con 
crete were found, even in those which had beew 
in use for a considerable period. 








THE HEAVENS IN JANUARY. 
AY BENRY NORRIS RUSSELL, PH.D. 
S we watch the brighter tars 
on a clear winter's night, we 
impressed with 
differences in 
color among them. What may 
trike us first is that a very 


may well be 


the notable 


bright star, like Sirius, when 


low on the horizon visibly 





lange color from moment 
to moment This is, like its 


ely an effect of our atmosphere, whose 


hanging slightly as masses of air of differ 


are carried across our line of sight by the 


now one color, now another, to be 
i for an instant in its spectrum, while 
be for a moment almost absent 





But when the stars have risen high and the night is 





clear at alm. so that these disturbances are no 
longer perceptible, the differences of color persist 
Sirius is brilliantly white, and so are most of the 
tar f Orior Capella (whose light much resemble 
that of oul in) is clearly yellow Aldebaran is 
orange-red, and Betelgeux redder still. The fainter 
ir \ light is t yeak to show much color to 
i} nakec vyhen x 
amined \ 1 I tel ype 
how imilar ait i in 
hi 
The ause of these phe 
nomena ) asily observ 
abl mtust be ought in 
the stars themselves Re 
ent physical research has 
made it aimost certain 
that we may find it in 
their temperatur 
if we take a solid bods 
such a the carbon fila 


ment of an incandescent 
lamp, and heat it up grad 


ually to higher and higher 


temperatures which in 
this case we may easily 
do by increasing the elec 
tric current—we will ob 
e that when it first be } 
comes visib! its light is oz. 
rf 
of a dull red \ he ur 1 
3 
rent is increased the light — 
= 
becomes very much = 


brighter and yellow in 


stead of red 


If finally we apply a 
very high voltage and put 
through the lamp a heavy 


current, which it can stand 


only a hor time without 
breaking down it will 
giv for the moment an 
intenss whit light far 
whiter, a well as far 
brighter, than under ordi 
nary condition 

All incandescent solids 
or liquids behave in the 
same way and careful 
work, both in the labora At 11 o'clock: Dec. 7 


theoretical At 10% o'clock: Dec. 15 
At 10 o'clock; Dec. 23. 


tory and on 
lines, has led to a formula 
{too complicated to be 
given here which enables 
us to tell just how much 
light of any given color 
(or way iength) will be 
given off per square inch of surface at a given tem 
perature We cannot of course experiment with tem 
peratures as high as those that prevail upon the sun; 
but there are good reasons to suppose that the formula 
fits the facts very closely, even in this case 

We may illustrate its results by an example. Con 
sider a star of the same temperature as the sun, and 


suppose that we observe it (1 


through deep red glass 
which transmits only the extreme red rays: (2) 
through a yellow glass, transmitting only the yellow 
and green light; (3) by photography, when the violet 
rays are alone effective Now suppose its temperature 
suddenly doubied. Our formula tells us that through 
the red glass it will lock about seven times as bright 
as before; through the yellow glass more than ten 
times, and by 


photography some twenty times as 


bright 
If on the other hand its 
to half its 


more rapidly; the red to 1/40, the yellow to 1/100, and 


temperature was reduced 


initial vaiue its light would fall off much 


the blue to but 1/400 of its original amount 

Suppose now that we had three stars close together 
in the sky, whose surfaces were at the three tempera 
tures just discussed. Which of them will look bright 
est to us will depend on how big they are, and how 


far away. Let us suppose that, viewed through the 
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vellow glass, they all seem equal in brightness, in 
which case the hottest one must of course be much 
smaller, or much more remote, than the coldest 
From the numbers just given we can deduce that, 
hen seen through the red glass, the hottest star will 
seem but 70 per cent as bright as the one which re 
sembles the sun, and the coldest star twice as bright 


as this standard of comparison. On the photograph 


the disparity will be even more marked. The hot star 
will appear twice as bright, and the cold star only one- 
quarter as bright as the one of the solar type. 

We have thus a means of determining their tempera 
tures, even though we do not know how far off they 
are, nor what is their actual brightness, by comparing 
their relative brightness in light of different colors 

An extensive series of observations of this sort 
have recently been made at Potsdam by Scheiner and 
Wilsing, using apparatus of high precision, and great 
care to avoid all sources of error, and employing five 
different colors of light, so that the comparison of the 
values obtained from them might serve as a check, 
not only upon the accuracy of the observations, but 
of the formula used in calculation 

The results are highly satisfactory, and form an im- 
portant contribution to our knowledge of the stars 

As i iously to be expected from what has been 


(2) 


Southern Horizot 


ember 30, 





At 91% o'clock 
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said, the white stars are the hottest The average 
temperature of those observed comes out about 11,500 
deg. C., just about double that of the sun. 

The average temperature which they calculate for a 
number of stars whose spectra resemble the sun’s is 
5900 deg.—a little higher than that of the sun itself. 
That of the stars which resemble Arcturus in spec- 
trum is 4200 deg., and that of the reddest stars, like 
lower than that of the 
(The are light, of course, 
looks far bluer than most stars; but this is because 
much of its light comes from hot carbon vapor, which 
like the mercury vapor in the now familiar lamps, 
gives off strongly colored light of its own, in this case 
violet.) 


Betelgeux, about 3300 deg 


carbons in the electric ar« 


4 rather faint telescopic comet was discovered by 
Mr. Daniel at Princeton on the night of December 6th. 
It was then about fifty million miles from us, and 
very close to perihelion. It is now slowly receding 
from earth and sun, but will remain telescopically 
visible until the end of January or later. 

Halley’s comet, though well placed in the evening 


sky in Pisces, not far from Mars and Saturn, will prob- 
bly still be much too faint to see without a telescope. 
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The finest region in the starry sky is now well 
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seen in the southeast. High up, almost overhead, is 
Taurus, marked by the group of the Pleiades and the 
red Aldebaran. Below is the splendid Orion, and be- 
neath him Canis Major, with the incomparable Sirius. 

East of the zenith is Auriga, with the great golden 
Below are the Twins, and on the right 
Procyon. The faint star cluster Praesepe marks the 
place of Cancer and on the horizon are Hydra and 
Leo partly risen. 

The constellations in the southwest are much less 
Aries, which is high up, can at once be 
recognized by the peculiar small triangle formed by 
its three principal stars, the faintest of which y is a 
fine double. Our initial shows how ridiculously little 
resemblance there is between the figure of the Ram 


star Capella. 


prominent. 


and the stars which bear his name. 

Eridanus, Cetus, and Pisces are none of them very 
bright, but the planets Mars and Saturn, which are 
close together in the last, are conspicuous. The very 
brilliant object in the southwest early in the evening 
is the planet Venus. 

Pegasus and Andromeda are well seen in the west. 
Perseus is right overhead, and Cassiopeia, Cepheus, 
and Cygnus occupy the Milky Way as far as the 
northwestern horizon. Ursa Major and Draco are 
under the pole, and Ursa Major is coming up in the 
northeast. 

THE PLANETS. 

Mercury is evening star 
until the 26th, when he 
passes between us and the 
sun, and becomes a morn- 
ing star. He is well vis- 
ible during the first half 
of the month, especially 
about the 10th, when he 
sets about 6:15 P. M. He 
is then in Capricornus, far 
from any bright star, and 
should be easily identified. 

Venus is exceedingly 
bright and conspicuous, es- 
pecially at the beginning of 
the month, when she sets 
about 8:10 P. M. By the 
end of the month she has 
come nearly into line be- 
tween us and the sun, and 
is less prominent, setting 
about 7 P. M., but is still 
far brighter than any- 
thing else in sight. 

Mars is in Pisces at the 
beginning of the month, 
close to Saturn, and grad- 
ually moves eastward into 
Aries. He is in quadra- 
ture with the sun on the 
17th, and is on the meri- 
dian at 6 P. M. Viewed 
telescopically, he shows a 


Vestern| Horizon 


marked gibbous phase— 
like the moon three days 
from full. 

Jupiter is in Virgo, and 
rises about midnight, be- 
ing in quadrature with the 
sun, on the opposite side 
At 9 o'clock: Jan. 7 from Mars, on the 4th. 
At 8% o'clock: Jan. 14. Saturn is almost opposite 
At 8 o'clock: Jan. 22. him in the sky, in Pisces, 
and is visible in the even- 
ing almost till midnight. 

Uranus is in conjunction 
with the sun on the 11th, 
and is invisible throughout 
Neptune is in opposition on the 8th, and 
is visible all night long. He is then in R. A. 7 h. 17 
m. 28 s., declination 21 deg. 32 min. N., and is moving 
7.1 s. to the west and 14 sec. northward daily. His 
motion alone serves to distinguish him from the stars, 
unless one has a telescope powerful enough to show 
his disk. 


the month. 


THE MOON. 

Last quarter occurs at 8 A. M. on the 3d, new moon 
at 7 A. M. on the 11th, first quarter at 5 A. M. on the 
18th, and full moon at 7 A. M. on the 25th. The moon 
is nearest us on the 17th, and farthest off on the 4th 
and 31st. 

She is in conjunction with Jupiter on the 3d, Uranus 
on the 11th, Mercury on the afternoon of the 12th, 
Venus on the 13th, Saturn on the 17th, Mars on the 
18th, and Jupiter once more on the 30th. 

Princeton University Observatory. 

The memory of the late Capt. Charles W. Gridley, 
who was Admiral Dewey’s flag officer on board the 
cruiser “Olympia” at the battle of Manila Bay in 1898, 
has been honored by a bronze memorial tablet which 
has been placed on tne wall of Memorial Room in 
Bancroft Hal!, Annapolis, Md. The funds were pro- 
cured by popular subscription 
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THE RIGNOUX-FOURNIER SYSTEM OF TELEVISION. 
BY FERNAND HONORS. 

In the present state of science, the solution of the 
problem of vision at a distance by means of electrical 
transmission appears to be only a question of money. 
Researches in this field are directed toward the utiliza- 
tion of a peculiar property of the element selenium, 
which conducts electricity more or less readily in pro- 
portion to the intensity of the light which falls upon it. 
Upon this property is based the system of electrical 
transmission of photographs which was invented by 
Prof. Korn, of Munich, and which has for several 
months been in regular operation between the offices 
of the Daily Mirror, in London, and L’lilustration, in 
Faris. The general arrangement of Korn’s apparatus 
has already been described 
in the Screntiric AMERI- 
CAN. The photograph to 
be transmitted, a negative 
film, is wrapped round a 
cylinder, which is caused 
to rotate before a source 
of light so arranged that 
only a very small area of 
the photograph is illumi- 
nated at atime. The pen- 
cil of light, after travers- 
ing the film, falls upon a 
cell of selenium forming 
part of an electrical cir- 
cuit which extends to the receiving station. Owing 
to the property of selenium mentioned above, the cur- 


or 


rent which flows through this selenium cell at any 
instant is proportional to the transparency of the nega- 
tive film at the point traversed by the pencil of light 
at that instant. At the receiving station this fluctu- 
ating current is employed to uncover, to an extent 
proportional to the instantaneous strength of the cur- 
rent, a lens which conveys a beam of light upon a 
photographic film carried by a cylinder which rotates 
in synchronism with the cylinder at the transmitting 
station. Hence the part of the film on which the 
beam falls is illuminated, and consequently blackened, 
to a degree proportional to the transparency of the 
corresponding part of the original film. In short, a 
negative at one station produces a positive picture at 
the other by the successive transmission of many 
small parts. 

Instead of prolonging the operation in this manner, 
let us suppose that it is all done at once. Let us pro- 
ject the image upon a sheet of selenium divided into 
a very large number of small cells, each of which is 
connected with the receiving station by a separate 
wire. It is evident that in this way the entire pic- 
ture could be transmitted at once and, consequently, 
that electrical vision at a distance could be realized. 
Rut in order to accomplish this, thousands of wires, 
each connected with appropriate apparatus, would be 
required, and the expense incurred would probably be 
out of all proportion to the value of the results ob- 
tained. 

This theoretical scheme has not formed the basis 
of any practical experiments which have yet been 
brought to public notice. It was announced a few 
months ago that E. Ruhmer, the well-known electri- 
cian of Berlin, had solved the problem, and that his 
apparatus, costing an enormous sum to construct, 
would be the principal attraction at the Exposition at 
Brussels in 1910. No details of the apparatus, how- 
ever, have been published. We know that it employs 
selenium, but we do not know whether it uses one 
wire or many wires. 

In this state of the problem, it seems particularly 
interesting to note the solution proposed by two 
French inventors, M. Rignoux and Prof. Fournier, 
some of whose experiments the writer has had the 
good fortune to witness. 

Rignoux and Fournier have invented two types of 
apparatus. The first is designed merely for demon- 
stration and necessitates the employment of many 
wires. It may be described, briefly, as follows: At 
the transmitting station an object (a large letter of 
the alphabet, for example) is strongly illuminated, 
and its image is projected by a liens upon a frame 
containing a number of selenium cells, each of which 
is connected with the receiving station by a separate 
wire. Each cell, and its wire, transmits a current 
proportional to the brightness of the part of the im- 
age projected on that cell and the corresponding part 
of the object. At the receiving station these simulta- 
neous currents of unequal intensity traverse an equal 
number of little coils, and thereby uncover the same 
number of little mirrors to an extent proportional to 
the strengths of the various currents. Beams of light 
reflected by these mirrors are projected on a screen, 
side by side, forming patches of various degrees of 
brightness, proportional to that of the corresponding 
parts of the object. With a very large number of 
selenium cells, wires, coils, and mirrors, it would be 
possible to transmit a picture with fine detail and 
many gradations of tone. The experimental demon- 
stration which is actually made is summary and 
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crude, but quite convincing. The multiplicity of wires 
is a serious defect, which the inventors believe they 
have found means of remedying in their second appa- 
ratus, which is in course of construction and is illus- 
trated by the accompanying diagram. At the trans- 
mitting station the rays of the luminous source L are 
reflected by the mirror M upon the object O, the image 
of which is projected by the lens 7, upon the frame 
of selenium cells 7. (The diagram shows a frame 
of eight cells and an object divided into eight equal 
squares. Two of the squares are white and their im- 
ages illuminate the two corresponding selenium cells.) 
The very weak currents transmitted by the selenium 
cells are sent into the relay R, where they set into 
motion much stronger currents, the intensities of 
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which are proportional to those of the selenium cell 
currents, to the illumination of the respective cells 
and to the brightness of the corresponding parts of the 
object. 

The problem is, to transmit all of these currents 
through a single wire, without confusion, and to re- 
ceive them, and cause them to act, separately and 
simultaneously, at the receiving station. For this 
purpose, Rignoux and Fournier have devised the fol- 
lowing arrangement. The currents are conveyed to 
the contact pieces of the collector C, from which they 
are taken, successively, by a rapidly rotating wheel 
which is connected with the receiving station by a 
single wire. 

Let us, for the moment, disregard the question of 
speed of transmission, and consider the means by 
which these successive currents are received. 

At the receiving station the light of a source L’, 
polarized by its passage through the Nicol prism n, 
traverses the tube ¢, which is filled with carbon disul- 
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The New President of the American Association for the Advance. 
ment of Science, 
phide, and then falls upon a second Nicol prism n’, 
which is “crossed” with regard to the first prism. The 
tube is surrounded by a coil of wire B, which is con- 
nected with the wire coming from the transmitting 
siation. Hence the currents which traverse the selen- 
ium cells for the transmitter flow successively through 
this coi’ and produce an electro-magnetic rotation of 
the plane of polarization of the light which is pass- 
ing through the carbon disulphide, to a degree pro- 
portional to the illumination of the particular selen- 
ium cell which is momentarily connected with the 
line wire, causing corresponding fluctuations in the 
intensity of the light which emerges from the second 
Nicol prism 7’. This beam of light of varying in- 
tensity falls upon the cylinder D, which rotates in 
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synchronism with the collector C at the transmitting 
station, and which carries a number of mirrors, M’, 
equal to the number of selenium cells. Hence each 
mirror reflects a quantity of light proportional to the 
illumination of a particular selenium cel) and the 
brightness of the corresponding part of the object. 
The mirrors are so arranged that the light reflected 
by each falls on a different part of the screen FE, on 
which is thus produced a mosaic picture, formed of 
patches of various degrees of brightness, of the object 
exposed at the transmitting station. 

It is possible to transmit and make visible in this 
manner, employing a single wire, an image produced 
by several thousands of selenium cells? Yes. There 
is no difficulty in constructing a frame of 10,000 or 

more selenium cells, each 
connected by a separate 
wire with a_ collector 
which comprises an equal- 


We, ly large number of con- 
ee Mw’ tacts. Now, if we remem 
on inca ber that the frequency of 
alternation of an alternat 

ing current often exceeds 


D 100,000 cycles per second, 

it becomes evident that 

10,000 currents can be col- 

lected and transmitted 

successively over a single 

wire in a small fraction of 

a second. By the employment of 10,000 mirrors at the 

receiving station, an image composed of 10,006 patches 

of light can be projected within the same fraction of 

a second. The different parts of the picture will 

really be projected successively, but they will appear 

to be simultaneous, owing to the persistence of im- 

pressions on the retina of the eye, if the projection of 

the entire picture is accomplished within 1/40 second, 

and the apparatus can be so constructed that this proc- 

ess will be repeated indefinitely, giving the appear- 

ance of a persistent picture, instead of a fleeting 
glimpse. 

Hitherto we have supposed the number of mirrors 
to be equal to the number of selenium cells. It may 
be found possible, however, to diminish the number 
of mirrors and to operate each mirror successively by 
the currents from several cells. This modification 
would doubtless involve complications and difficulties 
in construction which we need not discuss. For the 
present it suffices to show that the problem of vision 
at a distance, by means of a single wire connecting 
the two stations, has been solved by MM. Rignoux 
and Fournier. In the practical realization of the de 
sired result the inventors will have to reckon with 
the phenomena of self-induction, interference, and the 
electric inertia of selenium, but these are familiar 
technical difficulties which will sooner or later be sur- 
mounted. 

ee 
DAVID STARR JORDAN. 
BY MARCUS BENJAMIN. PH.D, 

The distinction of studying natural history under 
Leuis Agassiz in the laboratories in Cambridge is 
one to be highly appreciated, and of the many 
eminent naturalists who were so fortunate as to re 
ceive their first inspiration under the guidance of 
that renowned master, many, if not mosi, have 
ceased their activities. Of the earlier students, 
Brooks, Hyatt, and Packard have joined the silent 
majority. Alexander Agassiz, Putnam, Scudder, and 
Verrill are fortunately still with us in the happy pos- 
session of an assured fame. At the close of the elder 
Agassiz’s career he established a summer schoo! on 
Penikese Island; and of those who studied there, twe 
have achieved especial distinction: Richard Rathbun, 
the Assistant Secretary of the Smithsonian Institu- 
tion, who is now directing the activities of a seore or 
more of younger men in the work of the National 
Museum, and David Starr Jordan, who presides over 
the destinies of the great Stanford University in Cali- 
fornia. Prof. Jordan has been called to preside over the 
meeting of the American Association to be held, tiiis 
week in Boston, and of him is the following brief 
sketch: 

David Starr Jordan was born in Gainesville, New 
York, on January 19th, 1851, and grew up on his 
father’s farm in Wyoming County, receiving his early 
education in schools in the vicinity of his home. In 
1868 he entered Cornell and there devoted himself to 
scientific studies, developing a special interest in bet- 
any, in which branch he was made instructor in his 
junior year, and continued to hold that place until he 
was graduated with the degree of M. 8S. in i872 

He was called to the chair of natural history in 
Lombard University in 1872, a place which he held 
for a year, and then accepted the principalship of the 
Appleton (Wis.) Collegiate Institute. He then entered 
the Anderson School on Penikese Island as a student, 
and lectured there on marine botany during the sum- 
mer of 1874. It was there that he came under the 
inffuence of the elder Agassiz and began his studies 

(Continued on page 16.) 
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CLOTHES-LINE HANGER. 
The clothes-line hanger which is illustrated in the 


xccompanying engraving is adapted to support a num- 











CLOTHES-LINE HANGER. 
ber of clothes lines at the same time, and yet permits 
of taking up the slack of the lines individually or alto- 
gether when desired. The lines are attached at one 
end to a fixed support, while the other ends are con 
nected to separate reels, all of which are mounted on 
a single shaft that may be wound up to stretch the 
lines taut. The shaft, which is indicated at A, is pro- 
vided at intervals with square sections adapted to fit 
the square bores of the reels B. The shaft is mounted 
in suitable brackets attached to a wall, and at each 
end is provided with a ratchet and a crank, so that it 
may be wound up to tighten the lines. tach line is 
provided with a hook at one end adapted to engage a 

















A NOVEL METHOD OP COOPERING CASKS. 


corresponding eye in the bar 2, which is made fast to 
an opposite wall or other support. Whenever it is de- 
sired to take in one of the lines, or to tighten it or 
loosen it with respect to the others, the reel on which 
it is wound is moved axially until it clears the squared 
section of the shaft A, and is then free to be turned in 
either direction. Whenever desired, the bar E may 
be released from its support and the lines wound up. 
A cover piece D may then be dropped over the reels 
to protect them from the weather. A patent on this 
clothes-line hanger has been obtained by Mr. George 
T. Van Riper, 152 Seuth Ocean Avenue, Freeport, N. Y. 
ROLLED STEEL PILING. 

One of the defects of sheet steel piling as heretofore 

constructed is that the interlockitg edges which con- 
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nect one pile with another are apt to spread open 
when the piles are under strain. Pictured herewith 
is a new form of sheet piling with strong flexible 
joints, so constructed as to oppose spreading strains 
at the various positions which the piles may assume 
with relation to each other. Fig. 1 shows a set of 
piles driven in a curved row. Details of the inter- 
locking parts are given in the sectional views, which 
show two different forms of piles. Each pile consists 
of a web A, furnished with a pair of flanges formed to 
interlock with the flanges of the next adjacent pile. 
In the construction shown in Fig. 2, the right and 
left-hand ends of the pile differ in design. The left- 
hand end has a wide tapering flange B, that is bent&to 
the form of a hook, and a short, slightly curved flange 
Cc. The right end of the pile is somewhat similar In 
form, the flange E being curved to approximately the 
same form as flange B, but the flange D is considerably 
longer than the flange (. Fig. 2 shows a preferred 
construction. The interlocking parts are of the same 
design, except that they are made in right and left- 
hand forms. With either design the interlocking 
flanges will rigidly be retained under pulling strains 
at whatever position the parts may assume. The piles 
are of simple construction, and may readily be rolled 
in rolls of | vr design. The inventor of this piling 
is Mr. William Neilson, of 1379 Montezuma Street, 
littsburg, Pa. 





GAS-MAIN STOPPER. 

A novel form of gas-main stopper is illustrated in 
the accompanying engraving. It consists of a flexible 
diaphragm mounted on a collapsible spring frame, 
which may be expanded in the gas main by exerting 
pressure at two diametrically opposite points. The 
spring frame is indicated at A in the illustration, and 
when in collapsed condition is elliptical or oval in 
form. The diaphragm attached to the frame is showa 
at B Connecting opposite extremities of the oval- 
shaped spring frame A are a pair of telescoping mem 
bers C, to which the operating handles D and E are at- 
tached. It will be evident that when the handle £ is 
drawn upward and handle D pressed downward, the 
member C will telescope, drawing the frame A into cir 
cular form. In order to provide for operating both of 
the handle bars simultaneously, a crosshead F is fitted 
to the outer end of the bar D, and is provided with an 
aperture through which a threaded bar G is adapted 
to pa The bar G terminates in a hook, which en- 
gages a link secured to the bar FE. and a thumb nut 
threaded on the bar G and bearing against the cross- 
head F serves to draw the bar EZ outward, and at the 
same time to press the bar D inward, so as to press the 
stopper into the circular form. In use the stopper is 
introduced into the gas main through an opening, and 
inclined with its lower end extending toward the end 
from which.the gas is flowing. The operating bars 
project through the opening, and when the thumb nut 
is tightened the frame is brought to a nearly vertical 
position, as indicated in the drawing, thus lying cross- 
wise of the main and effectually stopping the flow of 
gas. The inventor of this improved gas-main stopper 
is Mr. Patrick Goodman of 257 East 133rd Street, New 
York city. 
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A NOVEL METHOD OF COOPERING CASKS. 

It is customary to build casks with tapering sides, 
so that the hoops which bind the staves together may 
be jammed tightly in place. This makes it necessary 
to shape the staves, which entails considerable waste 
of material and much trouble in assembling and bend- 
ing them into position. Another disadvantage is that 
the tapering or bulging cask requires more room for 
storage than if made truly cylindrical. A novel 
method of overcoming these difficulties has recently 
been suggested. The accompanying engraving illus- 
trates this method. Between the staves and 
the hoops rings are placed, which are _ tapered 
as indicated in the sectional view, Fig. 2. 
When the rings are driven down they 
act as wedges to jam the hoops tightly, so 
as to bind the staves in place. In order that 
the ring may contract in diameter as it is 
wedged into place, it is made of wire or a strip 
of metal that is crinkled or bent into a zigzag 
form. This lightens the construction, and pro- 
vides a better grip on the hoops and staves. In 
many trades small kegs and casks of moderate 
size for liquids are required, but their high 
price and the cost of machinery for making 
them is prohibitive for many purposes. The 
easks here described are especially suited to 
meet the requirements of such trades, because 
after the staves and heads are prepared they 
can be finished inside and out (including cut- 
ting the grooves) in an ordinary lathe, produc- 
ing an inexpensive cask of attractive and fin- 
ished appearance. The inventor of this novel 
construction 1s Mr. William Houlker of Nelson, 
New Zealand. 
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AREA FINDING APPARATUS. 

A very unique method of finding the area of surfaces 
with irregular boundaries is pictured in the accom- 
panying engraving. It comprises a flat steel plate that 
is magnetized, and hence becomes a permanent mag- 
net, and a number of soft iron balls. The size of the 
plate depends upon the dimensions of the area to be 
measured. The drawing on which the area is outlined 
is placed over the plate, and to protect the drawing a 
thin piece of paper is placed over it. The area out 





GAS-MAIN STOPPER. 


lined is then filled with the iron balls, which are flat 
on the under side to prevent them from rolling. The 
magnetized plate converts the balls into temporary 
magnets, causing them to cling to the plate and to 
each other. After the area of the drawing is filled, 
the balls are taken out and placed in a measuring 
frame, as indicated in the engraving, and the number 
of square inches occupied by the balls is ascertained. 
Tables are furnished which permit of reducing the 
square inches thus found to the scale of the drawing, 
thus giving the area sought without any calculation. 
It will be observed that the side members of the meas- 

















AREA-FINDING APPARATUS, 


uring frame are calibrated, and the sliding cross-bar 
is provided with vernier scales, so that the area occu- 
pied by the balls may be obtained with exactitude. 
The ease with which any given area can be set on first 
trial should make this apparatus valuable to engineers 
and surveyors. The apparatus is adaptable to irregu- 
lar as well as regular surfaces. The inventor of the 
area finder is Mr. Alfred C. Freeman of Norfolk, Va. 
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A NEW GAME. 

Pictured in the accompanying engraving is a novel 
game apparatus, which is adapted to afford consider- 
able recreation, as it calls for a certain amount of skill. 

(Concluded on page 19.) 
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RECENTLY PATENTED INVENTIONS. 
Heating and Lighting. 


LAMP.—R, L. Graves, Sumpter, 


invention is an improvement 


MINER'S 


Ore. The present 
on the two former patents granted to Mr. 
Graves. In both the inventions covered by the 


above patents, the lamp is provided with means 
eonnected with the wick-tube, for heating and 
liquifying paraffin or other solid hydrocarbon, 
whereby it taken up by the wick and 
burned for illumination. In both, heat-conduct- 
ing wires are used in connection with the wick 
proper, the same being extended alongside the 
body of the lamp. 


may be 


wick and down into the 
AUTOMATIC CU'r-OFF FOR GAS-MAINS, 

Cc. E. Lanmers, New Philadelphia, Ohio. The 

invention refers to devices for preventing explo 


sions or accidents caused by ,changes in the 
pressure in gas mains. An object is to provide 
a device which will automatically shut off the 
flow of gas from the mains when the pressure 
therein becomes too low, thereby preventing the 
accidents which might otherwise occur, 
DRILL-GUIDE.—A. C. Neat, New York, N. 
Y. The object of this improvement is to provide 
a device easily adjusted and inexpensive to 
manufacture. The invention relates to a device 
to be used to guide a drill in the twyers of a 
blast furnace when it is desired to remove the 
crusts or slag which have formed over the 
opening of the twyer. Mr. Neal has invented 


another drill-guide, and his object is to prevent 


accidents to the drill-guide on back strokes of 
the drill, In other words, he provides a con- 
struction for holding the inner guide member 
loosely in position and in such a way that if 
struck by the head of the drill bit the blow 
will be cushioned. 

SAFETY GAS CUT-OFF.—H. Tveuuis, Lis 
bon, Ohio. The aim in view in this case is to 
provide a mechanism for cutting off the supply 


of gas in the event of the same being inadvert- 


ently or otherwise temporarily suspended. A 
great deal of disaster and discomfort has been 
experienced in the past, due to the accidental 
or intentional suspension of gas service in 
buildings and renewal of the same after the 
light has become extinguished, due to suspen- 
sion. To avoid this danger the mechanism has 


been invented. 


LAMP.—Hewnry Saussrvry, 124 Long Acre, 
London, England. The invention is especially 
applicable to lamps such as used in conjunction 
with motor vehicles. By providing suitable 
surfaces within the lens of the lamp, the 
rays of light which would be otherwise projected 
upward and produce glaring in the eyes of 
one approaching, are reflected downward and 
the beam of light emitted from the lamp re- 
stricted to a level below that of the line of 


vision of the observer. The 
tion with acetylene lamps. 

MILLER, New 
present patent the purpose 
new and 


is arranged to 


glaring is especially 
noticeable in connec 

HOT-AIR FURNACE.—wW. 
York, N. ¥. In the 
of the inventor is the provision of a 
improved hot-air furnace, which 
ins-re a rapid circulation and thorough heating 
of the air, and at the utilizing the 
burning fuel to the fullest advantage. 


same time 


Household Utilities, 





CHAIR.—W. P. Lawrence, Colorado Springs, 
Colo. The invention has reference to certain 
improvements in metal chairs, the main object 
of the inventor being to construct a chair, the 
principal portions of which are formed of sheet 
metal and all the parts of which are so con 
nected together that all rivets, bolts or other 
fastening means are concealed from view. 

WASHING-MACHINE.—E. Rantuen, Ke- 


waskum, and C. J. Gurekunst, Campbellsport, 
Wis. 
machine of the 
and inexpensive and that operated by 
hand or other power, and will rapidly 
and perfectly cleanse garments or other fabric 
machine. 


BED.—J. C. 
per- 


is to provide a washing- 
which 


The purpose here 
pounder type, is simple 
may be 


which 


that is operated upon by the 


ARM-CHAIR AND FOLDING 
Smiru, Manchester, N. H. The 
tains to furniture, and the object is to produce 
converted into a 
seated on 


invention 


a chair which can be readily 
bedstead. When the chair body is 
the leg frame, the sides of the chair body fold 
foot that the 
in position. 


over and around the section so 


latter operates to hold the chai 


ATTACHMENT FOR BEDS.—P. H. WILson, 


Talent, Ore The aim of the invention is to 
provide a bed having a stretcher disposed over 
the mattress with means for drawing the 
stretcher taut, a continuous belt having a sur- 
face disposed over the stretcher, the belt being 
disposed on drums at the head and foot of the 


bed respectively, there being means provided for 
rotating the drums. 


Machines and Mechanical Devices, 

REVERSING MECHANISM FOR THE 
BAND-CYLINDERS OF SPINNING-MULES. 
J. Hi. RYALLS, Charlottesville, Va. The improve- 
ment in this instance is in reversing mechanisms 
In spin- 
ning, the warp is twisted in one direction, and 
the purpose of the present invention is to pro- 
vide a means for changing the direction of 
travel of the bands within a minimum of time. 


for band-cylinders for spinning-mules. 


Notrr.—Copies of any of these patents wil 
be furnished by Munn & Co. for ten cents each, 
Please state the name of the patentee, title of 
the invention, and date of this paper. 











Notes 
and | 


Kindly write queries on separate sheets when writing 
about other matters, such as patents, subscriptions 
books, etc, This will facilitate answering your ques- 
tions. Be sure and give full name and address on every 
sheet, 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
sent by mail on request, 















(12159) A. S. says: Suppose that a 
person riding in a passenger coach traveling at 
a high rate of speed in a straight line and tightly 
tnat there would be no air currents 
in it, could jump straight up a few feet and 
renrmain suspended in the air for a short time 
without touching any part of the coach, would 


closed, so 


he or would he not drift toward the back end 
of the coach? Also would a feather or other 
light article dropped from the ceiling of the 


coach fall perpendicularly, supposing the speed 


of the car to be constant in both cases? A. 
Our usual reply to questions such as you pro- 
pound is “Try it and see.” Would not you be 


surprised, should you drop a book or a coin 


in a railway car, to have it rush away to the 
rear door? The fact is that all things in a car 
have the motion of the car at all times, and 


by inertia they preserve that motion even when 
dropped out of the car window, excepting for 
the resistance of the the the 
air is traveling along with the car, when doors 


air. Inside car 


and windows closed, as you suppose to be 
the in your question. Therefore a 
dropped in a rapidly-moving car will not drift 


but will fall to the 


are 
case coin 
toward the rear of the car, 
floor as if the 

(12160) J. C. says: 
to please let me know if there is a 
attach paper to an electrified body like metal 
which could be electrified, 
on the principle as a bit of paper is 
attached to a body which is electrified by rub- 
bing, or on the principle of the canceling ma 
chine employed in the post office at Washing- 
ton, which draws the envelopes by an electri- 
fied belt and transmits them to be canceled in 
another part of the machine. A. Small 
will be drawn to an insulated piece 
drawn to a belt or 


car were still. 

1. Would ask you 
way 
or something else 
same 


pieces 
of paper 
of metal just 
other insulator which 
The 


as they are 
been 


belt is 


any has 


by friction. reason a electrified 
is that it 
slip on the pulleys as it runs 
Also kindly inform the 


and author announced in the 


> 


over them. 2. 
of the book 
AMER 
six or eight weeks ego for the main 
the winding of electric m: 
The price of it was $1. 
looked for it and could not find it again. A. 
Perhaps the book for which you ask was 
“Designs of Small Dynamos and Mo- 
tors,” $2. We cannot tell from your 
description, but we often refer inquirers to this 
book, and you will find it clear and 
pracuical, 
(12161) 
if there are 
instead of 


name 
SCIENTIFIC 


me 


ICAN about 


instruction of 





and dynamos. 


Poole's 


price 


very 


W. J. says: Can you tell me 
any railroads now using iron ties 
wood, and what are their names 
and addresses? Do these ties give satisfaction? 
If so, why do the railroads persist in using 
wooden ties? A. We regret that we have 
statistics of the use of metal ties in 
but they are very little used as 
were condemned after trials 
years by three leading 
but it 
was 


no recent 
this 
yet. 


country, 
They 


tending ove 


ex- 
rail- 
is our impres- 
the 
den 


r ten 
roads twenty 
that the 


roadbeds. In 


years ago, 
failure iargely due to 
Europe, the greater 
sity of population and consequently of 
ble per mile of 
perfection of roadbed only recently approached 
in this metal ties are in which 
have been in place under favorable conditions 


sion 
where 
avail- 
railroads 


capital permits a 


country, 


use 


for twenty-five and thirty years, their long 
life more than compensating for their higher 
first cost as compared with wood ties. Con- 
sidering the rapidly increasing cost of the 


latter and the great improvement in permanent 


way on the best American railways in recent 
years, it is our opinion that a repetition of the 
trials would result in a reversal of the former 


decision on the score 

(12162) 
of thunder and 
are of daily occurrence at 


of economy 
S. A. D. says: 
with and hail 
La Fundicion, Peru, 


Severe storms 


lightning snow 


during the winter and spring. What is re- 
markable to me is the form in which the hail 
or frozen snow falls. This is almost always 
conical, with a convex base, the conical part 
being crystalline, in narrow converging prisms, 
and fairly translucent; the base is usually 
whitish and opaque. These cones will meas- 
ure pretty regularly 4 inch to 1-3 inch from 
base to point and transversely A. The au- 
thorities agree in the theory that hail is 


formed in a whirling mass of air, which rotates 
in such a way that the forming hailstones are 


carried up and brought down perhaps several 


times before they become heavy enough to 
break through and fall to the earth These 


motions produce the layers which can be seen 
in all the cold the 
ice is firmer than in the warmer regions, where 
the temperature may not be much if any below 
the freezing point. The section of such a ball 
somewhat circular. Often the 
ball itself is egg-shaped. A conical form is 
more rare. We cannot think of any reason 
why a conical form should be usual in a par- 
ticular locality. 


regions 


hailstones, since in 


is necessarily 


NEW BOOKS, ETC, 


HistoricaL Guipe To THE CIty oF New 
York. Compiled by Frank Bergen 
Kelley. New York: Ferderick A. 
Stokes Company, 1909. 16mo.; 420 
pp. Price, $1.50. 

This book was compiled from original obser- 
vations and excursions made by members and 
friends of the City History Club of New York. 
It is illustrated by 46 engravings, and there are 
70 nraps of the utmost value. The historical 
guide to New York is the result of prolonged 
investigations of the city of New York to dis- 
cover old landmarks and direct attention to the 
yet visible traces of the old town which lie 
hidden away and are fast disappearing from the 
city of to-day. It is a complete guidebook to 
New York city and its environs, in the form of 
various excursions, carefully laid out, with full 
directions and maps. It describes buildings and 
landmarks now standing, and refers fully to 
historical events which have taken place either 
in them or on tneir sites. There are excursions 
to all points of the city, and specfal ones to 


bile, for children, ete. Such a guide is neces- 
sary for a knowledge of New York, either by 
citizen or tourist, since there is no other 





to | 


electrified 


is an insulator and is rubbed by its | 


|} Eastern city where the of historical 

| events have been so thoroughly effaced (except 

|/in outlying districts) although the region is 
|} peculiarly rich in history. It is an admirable 
| treatise. 

PATENTS AS A FACTOR IN MANUFACTURING. 
By Edwin J. Prindle. New York: 
The Engineering Magazine, 1908. 
16mo.; 134 pp. Price, $2. 


traces 


} 
| conclusion as not in any sense to make the 


| inventor or the manufacturer his own patent 
| lawyer. 
|nature of a patent, the protection it may afford, 
| the advantages it nray possess for meeting 
| certain commercial conditions, the safety which 
|}may be secured in relations between employers 
and employees, and the general rules by which 
the courts will proceed in aipholding the patent 
}and in thwarting attempted infringements, and 
to show the manufacturer, in a general way, 
what may be accomplished by patents, but not 
to lead him to attempt such accomplishment 
without legal advice. Based on these eminently 
| practical premises, the author proceeds to un- 
foid his subject in a very lucid manner. It is 
one of the best scientific discussions of patents 
as we find them to-day that we have ever seen. 


' AMERICAN Bustness Law. With Legal 
Forms. By John J. Sullivan, A.M., 

LL.B. New York: D. Appleton & 
| Co., 1909. 12mo.; 433 pp. Price, 


$1.50 net. 

This book, while designed for use as a text- 
book in the class room, is so written as also to 
be of practical value to business men throughout 
the country. The statements of law are clear 
and terse, and many illustrative cases serve at 
jonce to explain and to brighten the text. A 
|set of questions will be found at the end of 
each chapter, and a number of forms are intro- 
duced in appropriate places. The volume is 
| divided into five books : Book One concerns Con- 
tracts. Book Two relates to (1) Agency, (2) 

’artnerships, and (3) Corporations. Book 
Three treats of Bailments, Personal Property, 
and Real Estate. A chapter is devoted to the 


subject of Common Carriers Book Four dis- 


and Trust Estates. 

Direct Reaping Stipe Rute. With a 
Synopsis of Its Application to the 
Solution of Practical Problems. By 
George W. Richardson. Chicago, ill: 
4212 24th Place. 24mo.; 25 pp. Price, 
including celluloid and aluminium 
slide rule, $1.50. 

This little work has been written as a guide 
rather than a treatise on the use of the slide 
rule. So much has been written on the subject 
that there is not much left to write about. 
Nevertheless, there is much to be learned about 
the practical application of this valuable instru- 





ment. It has, therefore, been the author's aim 
to deal with its practical application to the 
solving of the rather than to enter 
into long-drawn-out, confusing statements 
as to the whys and wherefores in the case. 


problems 
any 


Cyrus Hatt McCormick. His Life and 
Work. By Herbert N. Casson. Chi- 
cago: A. C. McClurg & Co., 1909. 
12mo.; 264 pp. Price, $1.50 net 

The author states that whoever wishes to 
understand the making of the United States 
nrust read the Mife of Cyrus Hall MeCormick. 

This is true as regards agricultural machinery, 

for no other one man so truly represented the 

dawn of the industrial era—the grapple of thé 
pioneer with the crudities of a new country, 
the replacing of muscle with machinery, and the 
establishment of better ways and better times 
in farm and city alike. Beginning exactly one 
hundred years ago, the life of Me('ormick 
spanned the heroic period of our industrial 
advancement, when great things were done by 
great individuals. The author further truiy 
states that he fed his country as truly as Wash 





| frour foreign countries ever since. 


ington created it and Lincoln preserved it. He 
abolished our agricultural peasantry so effee 
tively that we have had to import our mueck 
The book 


| is a most fascinating one, and as it passes on 


museums and art galleries, by water, by automo- | 


| THe Spatuta Sopa Water Guipe. 


The purpose of this volume is indicated by | kinds of carbonated drinks, 
the author at the outset and emphasized at the lof syrups, tinctures, extracts, fruit Juices, ete., 


It is rather to convey an idea of the | attractive 


cusses Suretyship and Guaranty, and Insurance. | 
took Five deals with the Estates of Decedents | 





What is wanted with the slide rule is results, 
and the author has certainly succeeded in pro- 
ducing one of the best direct-reading slide rules, 
and it is moreover sold at a price which places 
ti in the reach of all draftsmen, and it is hoped 


will turn gallons into cubie inches, gallons into 
cubic feet, gallons into pounds of water, cubic 
feet into cubic inches ; circumference vs. diame- 
ter circle ; diameter circle ; of a 
square ys. diagonal; kilowatts vs. horse-power ; | 
B.T.U. vs. horse-power; evaporation from and 
at vs. boiler horse-power; direct radiation vs. 
size grate; diameter safety valve vs. 
feet grate; area vs. side of an equal square: 
cubic feet air per minute vs. area duct in square 
feet ; diameter steam nrain vs. square feet radia- 
tion ; piston speed, feet per minute ; horse-power 
of engine: horse-power of a waterfall; belting 
vs. horse-power ; how to square a number: how 
to find the square root of a number; how to cube 





area vs. side 


square 








a number; how to find the cube root of a num-i 
ber, ete. 


| Air cocling apparatus, J. B. Gloekler....... f 


from generation to generation, it may finally 
be polished into an Epic of the Wheat—th 
tale of man’s long wrestle with famine, and 


how he won at last by creating a wortdwicke 
system for the production and distribution of 
bread. 


By = 


Boston: Spatula Publish 
Small 4to.; 176 pp 


F. White. 
ing Company. 
Price, $1. 
This is a complete compilation of 
formulas and information for :he manufact 
of carbonated waters and the dispensing of all 
the 


valvable 
urer 


compounding 


giving accurate instructions for the serving of 


each and every drink in the best and most 
manner known. Considering th 
}enormous quantity of bad soda water wita 


which the mass of people are served in large 
| cities, it would seem that this book has a great 
| field. There is no good reason why quite elabor 
ate drinks should not be dispensed at the ar 
dinary fountains with the aid of such a com 
plete compendium as the present volume. Most 
of the formulas appeared originally in the 
Spatula; we notice that the author has recast 
many of them for this book, which hangs 
together very well and cannot be considered as 
a mere aggregation of formulas. 





Tue STranparp Guipe ror Locomotive Ewn- 
GINEERS AND Firemen. Also Railroad 
Machinists. By Ed. Turner. Chi 
cago: Laird & Lee. Vest pocket size 
Price, 75 cents. 








Legal Notices 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., io regard 
to securing valid patent protection for their in- 
ventions, Trade-Marks and Cepyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention wil! be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. Ail 











communications are strictly confidentiai Our 
Hand-Book on Patents will be sent free on 
request. 


Ours is the Oldest agency for securing patente; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 626 F St., Washington, BD. C, 

















INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 21, 1909, 


AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents. | 








| Account register, revolvable, J. BE. Benfa 
that it mray also reach business men as well. min sepeeadeds ; O43 
If they only alive . _ »ms | Adjustable chair, A. B. Diss . 45 
> y only realized the range of problems Advertising apparatus, W. J. Kider O45 
which this simple instrument can solve, the Advertising device, W. F. Sweet........ was 
sales would be enormous. The rule before us | 44vertising novelty, L. Feist....... 043,776 


Advertising or display apparatus, A ‘Quen 





te 
Air brake 


Airship, A. Bratschie. . 
Anemometer, C. M 
Ankle support, W. J. McLinden 
Announcement board, W. N. King... 
Apartment, living, J. 11. Kdmonds 





Apparel, wearing, C. ©. Collins.... - 944, 176 
Automatic switch, J. W. Thompson 045,758 
Automobile driving mechanism, C. B. Hat 

Di (cae pdénekendesenas 943.744 to 042,746 
Automobile spring running gear, © I 

Dn. SAule éatteveceotded’ ; 045,764 
Automobiles and the like, shock absorber 

. OS eer e0 - 943,774 
Azimuth Indfcator, I. N. Lewts ae O4% 758 
Baby cloths, receptacle for, C. Brewer 44,071 
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, McVay of the diffusion of gases, by which a SEBASTIAN LJ LATHE co.. 120 Culvert Si St., Cincinnati.0.| dred yards; there was, it was reported, 
‘ indstrom 043,079 +, 0S0) ? > sane, _ . 

and similar articles, making, F lighter gas (inspired air rich in oxygen) Your PATENTS a notable absence of that stiffness of the 
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45,90 would never immediately reach its ulti WORK, to 13-in. swing and - ” for its stimulant avd 
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Cutter heads, truing device for truing was employed. The result stated is of He was thus protected from the winds, 
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Trained and expert swimmers remain 
under water a number of minutes, when, 
of course, they have to hold their 
breath. If memory serves me aright, 
once saw a man in an exhibition remain 
in a tank under water twenty minutes. 
Dr. Hill concludes that by taking oxygen 
45,595 | before a quarter-mile race, an athlete 
aon s21 | should be able to hold his breath during | 
943.673 the whole race, and devote the energy 
tg thus sa¥ed to faster running. Somewhat | 
$in3ei |More than a year ago, Dr. Hill reported 
pit ite | XPeriments he had made which he be- 


lieved would lead to the breaking of ath- 
943.944 letie records; and his work was no doubt 
943,601 | the incentive like experiments since 
| made in other scientific centers. Dr. 
Hill’s experiments led him to think that 


42,898 
943.944 


to 


943,667 


O45 52 

Hy | the panting and distress of athletes might 
943.717 | be largely mitigated by breathing oxy- 
“4.079 | fen deeply before and after a race; the 
os4.ie7 former to prevent distress and to in- 
yy oe" crease running powers, the latter to re- 


| lieve whatever distress occurs. At the 
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construction are 


give a resume in which 
of reinforced concrete 
cussed and illustrated 


Scientific American Supplement 1564 contains 


Scientific American Supplement 1574 discusse 
steel for reinforced concrete. 


Wormley 
thei 


1577 contain a paper by Philip L 
Jr.. on cement mortar and concrete, 
preparation and use for farm purposes. 
paper exhaustively dheetsses the making 
mortar end concrete, depositing of 
facing concrete, wood rms, concrete 
walks. details of 
concrete posts. 


Each number of the Supplement costs 
cents. 
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A set of papers containing all 
above mentioned will be mailed for $1 
Order from your newsdealer or from 


MUNN @ CO., Inc. 
361 Broadway, New York City 
as 





Scientific American Supplements 1547 and 1548 


8 


dis 


n 


article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin 
ciples of success in concrete block manufac- 
ture, illustrated. 


Scientific American Supplements 1575, 1576, and 
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The 


f 


concrete, 
y eide- 
construction of reinforced 
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the articles 
80. 
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fast-moving train. Genuine sportsmen 
rightly held his record to be valueless; 
for it was achieved under unnatural con- 
ditions, not under such as must be 
chanced and grappled with in nature. 


pnnescilielliiiinatinicnies 
DAVID STARR JORDAN. 
(Continued from page 13.) 

of fishes, in the knowledge of which he 

now stands among the very foremost in 

this country. In 1875 he was elected to 

the professorship of biology in Butler 

University, which place he then held un- 
(Continued on page 17.) 





* By stimulant is here meant an agent tending to ex- 
cite organic action. The physiologist considers any 
agent (such as oxygen) a stimulant which produces a 
quickly diffused and transient increase of vitality and 
energy; there are also medical stimulants, as the 
familiar stomachics ; stimulants of the nervous system, 
as coffee, tea, and alcohol (although all stimulation is 
| primarily of the nervous system); physical stimuli, as 
light, heat, and electricity ; and psychic stimulants, as 
the emotions of joy, hope, and the like. 
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means for, 

. 944,169 

. 943,936 
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Electroplating tank, G. L. Wallace 
Elevating chairs and like objects, 
J. Barker .... ° 
Elevating device, W. H. Hunt... 
Elevator safety appliance, B. Troike. . 
Elevator safety device, A. Kampfe 
Blevator safety device, Z. T. Dansey 


. 943,721 





"944,076 





Vievator signal, BR. BE. Fanning.......- ° 943,924 

Embalming table, G. F. Honold seeeseeee 945,679 

Embroidery, tucking, and similar mate rial, 
stripper or cutter for, L. T. Conrow.... 944,019 


Engine regulator, internal combustion, Wohl ED 
& Hertzberg .. 943,726 

Engines, vaporizer for internal « ombustion, 
P. ‘ 


D. johnston..... 143,684 








Envelop openiag means, E. E OO... cccces 
Excavating buckets or shovels, tooth for, Gen 
Exton & Sherrerd. 943,775 


engine, double “internal, 
Johansen... 
Eyeglasses, E. B. Meyrowitz. . 
Fast r, W. A. Wall cece . 
Feeder and exerciser, poultry, E. W. 

lin Sane ° Seeccccessococe 
Fertilizer, borated, C. Ellis 
Fertilizer, borated insecticide, C. Ellis.. 
Fertilizer distributer, A. A. Bullock 





Explosive impulse = 
H. V ° 
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» and rasp cutting machine, G. 
Files, follower plate and holder for, A. 

Tice were es o 
Files, tool for ¢ utting abrasive, J. Neill 3.4 
Filing case drawer, E. Ohnstrand.......... 43, 
Filter, J. S. Roake.......c.cseccccee 3, 
Filtering apparatus, I. H "Jewell........ . 
Firearm, magazine, L. L. Hepburn.......... 5 
Fish opener, shell, J. A. Liloyd.........+++- ‘ 
Fishing reel, Durkee & Briggs. ........-++++ a, 
Flood gate, E. F. Rhodes anand a 2 
Floor surfacing machine, Albers & Frueh... 94 
Flower making device, artificial, L. Shogran 943,796 
Flue expander, G. Austin : os eeee 948,90 
Fluid pressure engine, J. W. West socccse Oaneee 
Flush plate for flush receptacles, F. T. 

Wheeler ° 
Flushing tank for closets, I A. Schossow 
Folding box, P Warren . ‘ | 
Frame. See Bed frame 
Freezers, mechanism for, J. D. Collins.. 

Friction coupling, flexible, H ae r- 

Mica cescoesee sees 9 
Furnace, E. Alls (etaedtasss ones tenibene 
Furnace, W. A. Clarke.........cccccceccees 
Fuse, electric, T. E. Murray. Sesncsenenenss 
Gaining machine, C. Peterman.............- 
Garment hanger, J. Dove............s+eeee8 
Gas engine, C. S. Dutton 


Gas retort lid, H. J. Toogood 
Gas retorts, charging, H 





Toogood : 
Smith 


944,247 


Seses, apparatus for testing mine, J 
Gear apparatus, variable speed transmission, 

C. A. Morris........ 943,985 
Gold saving machine, F. B. Roberts ° . 943,789 
Governor for groups of power engines, indi 

rectly acting, D. Thoma ° rere 






Grain binder feeder, J. Lindner 

Grate bar, E. A. Wildt ee 

Grate, dumping, Hoener & Andreas. . 

Grate, nutmeg, R. Jordan e6ecceeus ens 
Grinding machine, H. B. Nichols = 

Grinding machine, breaster knife, J. J. Heys y 
Gripping device, W. D. Roop........+++-+- "052 
Gun, 8. Faber... 128 
Gun, air, W. A Heilprin. ‘acne .188 
Gun sight, C. H. Gordon. 3,872 


Hall stand, step ladder, ironing board, etc., 








combined, Mengers & Larsen 944,100 
Hammer, foot power, 0. W. Mielenz.... 944,140 
Harness dressing, R. F. Meader.......... 943,754 
Harrow, J. H. Lindsey é ~~ 943,690 
Harvesters and binders, shocker attachment 

for grain, E. A. White 944,160 
Hat safety device, gentleman's, E. R. Vas 

concellos ° se0ee cccccee 066,082 
Hay loader, F. W. Compton - 944,017 
Hay pitcher, W. C. Grauer 943,930 
Hay pitcher, A. H. Bosworth 943,963 
Hay press, J. Dain 356 
Heating epparatus, 3. M. W. Kitchen. 943,832 
Heating system, N. M. Finley 944,183 
Heating system, E. BE. Gold.. ‘ 944,187 
Heating system, E. H. Gold, reissue 13,059 
Heel nailing machines, cementing atti ac ch- 

ment for, Webster & Towle......... 43,723 
Hinge, T. G. Riordan.. : sind 3,997 
Hinge, double acting spring, E. Bo mmer. -.. 943,807 





Hog cleaning vat, J. C. Cartmill 


Hoisting mechanism for cranes, H. Sawyer.. 94 


Hook and eye fastener, P. Mulock 944,101 
Hot air furnace, C. A. Simonton... ..943,710,943,711 
Hydraulic motor, A. O. Lavole.............. 943,943 
Hydraulic motor, W. G. Stowell........ 944,220 


Hydrocarbon burner, W. J. Best 
Incubator, A. Noble . 

Ink and mucilage stand, D 
Ink well cover, R. H. & R. J. 


"Edwards.... 
Brown.. 


Insect catching machine, J. M. Anderson.. O44. 122 
Insole reinforcing machine, W. H. Hooper 944,239 
Iron and residues, treating detinned, ree 

& Fernberger . cocccene SOROe 
Iron, priqueting me tale TL. WeleB..cccees 943,724 


Jar closure or cover and the like, J. W. 


Moody oe . 943,951 
Joist hanger, H. C. Seipp 60sec desesetiose 943,847 
Keg or cask, 0. R. Yeazell . 944,164 


943,806 
944,037 
944,011 


Key cutting machine, W. F. Billings....... 
Key holding device, J. P. Hulder 
Knitting machine, W. W. Burson 
Knitting machine yarn changing 
y. W. Burson... 


mecha nism 
944,012 
















Knitting machines, racking device for flat 

bed, Dubied & Popp.............+++. : 943,921 
Knob attachment, J. R. Fletcher........... 943,740 
Ladder, Schonich & Langer............++++. 944,000 
Lamp guard, portable, W. T. Russell ceccece 943,792 
Lamp lighter, automatic, L. J. 
Lamp, miner's, \ Biack 
Lamp socket, electric, F. P. 


lem socket, incandescent, 


Geist nc scee secscass 
Landaus, folding post for, w. 
Lantern, signal, G. P. Browne 


Wade 


Lasting machine, W. E. . 
Hope 


et al.. 





ch, safety door, A. C 
Leweo body containing sulfur and 
same, Homolka & Welde.... 


Lifting jack, F. W. & W. M. Stice 

Lifting jack, E. J. Jutz.. 

Line roller, W. Reuter..... 

Link, detachable, J. B. Coc 

Liquid dispensing apparatus 
M. L. Buck.. 


Liquid gage, A. 8. Gari 
Lock, H. W. Simpson...... 


Lock casing, H. W. Simpsor 
Locomotive and other furna 
VOY wccccccces chadhste>e 
Locomotive ash pan, J H. Gee 
Log turner, F. G. Hargkmgton 
Loom let-off mechanism, narrow 
Gaynor 


wees 948,741 
Me Guines SS. . 


Loom, weft replenis ching, B. F. 943,756 
Loom, weft replenishing, E. H. Ryon....... 943,896 
Looms, device for prevention of arbitrary 

registration in counters for mechanical, 

PE, «cn ont 460i dees 943,948 
Looms, filling detector mechanism for weft- 

replenishing, B. F. McGuiness.......... 943,702 
Looms, filling exhaustion indicating means 

for, A. E. Rhoades. . ..+» 943,846 
Looms, thread parting mechanism for, ‘Spen- 

cer & Hurst weeeerecoees . 943,957 
Lubricating device, R. F. ‘0. G. van Zoelen. 943,959 
Mail bag deliverer, J. H. Sweeney.......... 944,222 
Mail bag delivering apparatus, H. J. Hedrick 948,876 
Mail delivery apparatus, S. Henry.......... 943,934 
Mail delivery case, R. Brown............... 943,766 
Malting apparatus, J. F. Dorneld........... 944,127 
Manure spreader, J. H. Bloom.............. 943,731 
Map, globe. and other geographical appli- 

ance, geographical, W. Wilson...... .. 944,248 
Marking and cutting goods for garments, F. 

DP, MOREE n.6.06000 cvcccencnnccesiaset 943,947 
Measuring instrument, electrical, T. W. Var- 

MP civcuccancbeesdpeecenceegscspegesss 944,061 
Measuring machine, automatic, "Whitten & 

Harrell ....scccsess: .» 943,854 
Measuring machine, cloth, B. D. “Wight. sees 944,161 
Meat holding device, J. W. Breedlove....... 948,910 


(Continued on page 18.) 





BELLE ISL 


2103 H. P. Bare Engine $ 


test st powerful, efficient and ree 
Table v-Cyele engine of its size on ea 
entirely new design, improved and 
riected in every detaii —makes speedy 
Pittie launch from an ordinary rowe 
boat, Catalog describing all sizes FREE. 


New Belle Isle Motor Co., Dept. 0, Detroit, Mich. 





Learn Watchmaking 


We 


formeriy took ye 


| ticeship. 
cured. 





choroushiy in as many months as it 
Does away with tedious apprer- 
Positions se- 


teach it 


Money ‘earned while studying. 
Easy terms. Send for catalog. 


8T. LOUIS WATCHMAKING SCHOOL, &t. Louis, Mo, 
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BEST EQUIPPED SHOP 


Electrical Manutacturing 


THE 


cial Machinery, Jigs, Tools, 
ital Devices 


signing and Commer izifig n Specialty 


)WLAN#) TELEGRAPHIC COMPANY Baltimore, Md 





Free 


Catalogue of 
Scientific and 
Technical Books 


Free 


EL RRM 
We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 
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MUNN & CO., Inc. , Publishers of Scientific American 


361 Broadway, New York 





CONSULTING ENGINEER. 
ERNEST L. RANSOME 
Reinforced Concrete 
ll Broadway, New York 


SOUTHERN STAMPING & & MFG. CO. 


Manufacturers of 
R. &., = — 


Corliss Engines, Brewer 
and Bottlers’ Machinery E VIL TKR 
MFG. CO., 899 Clinton St,, Milwaukee, Wis 


MODELS & EXPERIMENTAL WORK. 
Inventions deveioped. Special Machinery. 
E. V. BAILLARD CO.. 24 Frankfort Street. 

Expert Manufacturers 


RUBBER. Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Sheffield Av., B’kiyn, N. Y. 











New York. 











MHOEFT & COMPANY 
Model Makers, Recttooy Bullders, Punch Presses 
Light ond leavy Stampings. 41 Michigan St.. Chicago, Ill., U.S.A 





NOVELTIES & PATENTED ARTICL ES 


MANLFA 


E.KO 


DRYING MACHINES 


MILITARY RIFLE INVENTORS 
Inventors of Automatic Military Rifles who propose 
competing at the triais before the Small Arms ¢ Commatt 
tee in London, England, commencing May Ist next, for 
the selection of an automatic service rifles would do well 
to communicate as roarly as possible with C. M. Dally, 
29 Broad way, New 








» For ular Materials 
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Hannibal, Mo., U. 8. A. 








MODELS SPECIAL 
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NATIONAT 


STAMPING’ AND ELECTRIC WORKS 


216-226 
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WORK 


Jefterson Street, Ch 








BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1330 
Price 10 cents. For sale by Munn & Co., Inc., and all 
newsdealers. Send for catalogue. 





Removed to 182 Milk Street. 
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BOUND VOLUMES OF 


American 


Homes and Gardens 


19909 
494 Pages. 1274 Illustrations. Price $5.00 


American Domes and Gardens 
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covers a 
very wide 


: 





scope ; 


estates. 


planting of a window-box are dealt with. 
of sanitation, or the arrangement of the kitchen receive equal 
treatment, with draping of windows or the arrangement of old china. 


American Homes and Gardens 


supply, 


it deals with house building from the design and construction of 
the modest house on small lots, to the building of mansions on large 
All degrees of gardening from laying out of landscape to the 






Practical questions of water 
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year’s volume contains more than 1,200 engravings, which are as full of 
detail and finish as actual photographs. 
historic mansions of America, and the most beautiful gardens or of natural 
The following list of a few of the practical articles 
appear in American Homes and Gardens during 1909 will show the wide 
choice of subject : 


NOTABLE AMERICAN HOMES (7 Cosesigtine articles). 


scenery. 
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1,100 illustrations. 


MUNN & CO., Inc., Publishers, 361 Broadway, New York 
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(Continued pom page 16.) 
til 1879, when he was chosen to fill a 
similar chair in the University of Indi- 
ana, in the possession of which he con- 
tinued until 1885, when he became presi- 
dent of that university. 

In 1885 Leland Stanford, who had 
served the State of California as its Gov- 
ernor and as its representative in the 
United States Senate, founded in memory 
of his son the Leland Stanford Junior 
University, having as its object to “qual- 
ify students for personal success and dl- 
rect usefulness in life.” This university, 
with the richest foundation of any simi- 
lar institution in the United States at 
that time, was formally opened on Octo- 
ber ist, 1891, with Dr. Jordan as its 
president. Since that time he has con- 
tinued to fill that important office, ful- 
filling with rare skill and unusual ability 
the will of its founder, who publicly said 
that “a generous education is the birth 
right of every man and woman in Amer- 
ica.” 

Dr. Jordan’s great knowledge of fishes 
was early taken advantage of by the U.S 
Bureau of Fisheries, and from 1877 until 
he went to Stanford University he served 
as assistant to the U. S. Fish Commis- 
sion, as it was then called. During 1896 
98 he was a U. S. commissioner in charge 
of fur sealing investigations, and in 1904 
was given charge of certain investiga- 
tions in regard to the salmon for the gov- 
ernment. In connection with his official! 
researches he has made many trips on 
the Pacific, frequently visiting Alaska 
Hawaii, and faraway Japan, making 
large collections, selections from which 
especially types of new forms, have been 
deposited in the U. S. National Museum. 


Of the publications of this institution, he 
prepared as “Contributions to North 


American Ichthyology,” three bulletins 
entitled respectively: I. “Review of Rafi- 
nesque’s Memoirs on North American 
Fishes” (1877); II. A. “Notes on Cottide, 
Etheostomidew, Percidew, Centrarchide, 
Aphododerida, Dorysomatid#, and Cy- 
prinidew, with revisions of the genera and 
descriptions of new or little known spe- 
cies.” B. “Synopsis of the Silurid# of the 
fresh waters of North America” (1877); 
and IIIf. A. “On the distribution of the 
fishes of the Alleghany region of South 
Carolina, Georgia, and Tennessee, with 
descriptions of new or little known spe- 
cies.” B. “A Synopsis of the family Ca- 
tostomide” (1878). 

He has further enriched the many vol- 
umes of the Proceedings of the U. S. Na- 
tional Museum with accounts of his dis- 
coveries, which have gained for him the 
reputation of being the foremost author- 
ity on the sea fauna of the Pacific. By 
far, however, his greatest contribution to 
the Smithsonian publications is the well 


known Bulletin No. 47, which he pre- 
pared in co-operation with Barton W. 
Everman. It bears the title of “The 


Fishes of North and Middle America 

and is essentially a descriptive catalogue 
of the species of fish-like vertebrates 
found in the waters of North America, 
north of the Isthmus 6f Panama. In it 
are described 225 families, 1,438 genera 
and subgenera, and 3,393 species and sub- 
four 
covering 3,313 pages with 392 pilates, in 
which nearly 1,000 fishes are illustrated 

Dr. Jordan is also the author of “A 
Manual of Vertebrate Animals of North- 
ern United States”; “Animal Life 
“Animal Forms”; “Food and Game 
Fishes of North America”; and “A Guide 
to the Study of Fishes.” Several of these 
works were written in association with 
his scientific colleagues of the Bureau of 
Fishes and Stanford University. 

His more popular contributions to lit- 
erature include the following works, in 
book form: “Science Sketches”; “Foot- 
notes to Evolution”; “Care and Culture 
of Men”; “The Innumerable Company”; 
“Imperial Democracy”; “The Philosophy 
of Despair’; “Voice of the Scholar’; 
“The Call of the Twentieth Century”; 
“The Human Harvest”; “Evolution and 
Animal Life”; and a single volume cf 

(Concluded on page 19.) 


species it forms octavo volumes. 
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Professional and amateur alike. 

all explained in detail, 
tricks are performed. 








The illusions are 
showing exactly how the 


Movements, Powers, and Devices. By 
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Wanted to buy outfits neces 


of firms who 


Iageiry Ne. 9053.—Wanted, address 
nstall 


pPiantes to manufacture nitroger 





tiry No. 9054. Wanted, address of manufac 
of erticies made from mica 


iry No. 9055. — Warted, address of parties in- 
tin Low Cleaning Machines 


Inquiry Ne. 9056.—For marufacturers of window 


shades 


Inquiry Ne. 9057. For manufacturers of class 
and china balls, used as fixtures or « rnaments on light- 
ning rod equipment, ale 
pose 





airy No. 995%. -Wanted, firms who make ma- 
ry used for puiverizing soap-stone. 


tneuiry No. 9059, 


steel chain mail 








for manufacturers of flexible 








How to Construct 
An Independent Interrupter 


Io SCIENTIFIC AMERICAN SUPPLEMENT. 1615. 
A. ¥vedertek Colliag describes fully and clearly with 
the help of good drawings now an independent multiple 
interrupter may be constructed for a large induction 
“oil 

This articie should be read in 
Mr. Collins’ article in sctex Ti Pi AMERICAN SUPPLE- 
MENT, or “Flow to Construct a 100-Mile 
Wircsless Telegraph Outfit.” 

Each Supplement costs 10 cents; 2 cents for the 
two. (Order from your newsdealer or from 


MUNN & CO.,, inc., 361 Broadway, New York 
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Railway electric switch, R. B. Bryant Producer Gas Plants. By R. FE. Mathot. 























































nts. ; nearly every branch of the useful arts being repre- 
tallway joint, Skaala & Hilliard Svo.; 314 pages; 152 illustrations. .$2.50 sented. The alphabetical arrangement with abun 
R E £ 
| Railway signal, W. J Simpson A practical treatise setting forth the principles dant cross references makes it an easy work to 
| Railway tie, C. L. Frevert 5 of gas engines and producer design, the selection consult. It bas been used with equal success by 
| Railway tie and rail, I. J. Gray.. 44,1 | and installation of an engine, conditions of ver- chemists, technologists, and those unfamiliar with 
| Railway tie and viaduct for wires, combined fect operation, producer gas engines and their poasi- the arts, and is a book which is useful in the 
A. MeArthur 943.700 bilities, the care of gas engines and producer gas laboratory, factory, or home. 
1 latil : t , , 
Railway tracks, 1 and ditch line marker | ea plants, with a chapter on volatile hydrocarbon, and REFERENCE BOOK.—Scientific American 
for, I J. Schweitzer O48 95 | oll engines. ference Book Compiled by Albert 
ts ' ‘ head construction for electric . 4 ve 
. — genes EP Ue Ne : : 044,186 GAS ENGINES.—Gas, Gasoline, and Oil A. Hopkins and A. Russell Bond. Con- 
Railways, overhead switch for electric. ¥ Engines. Including Producer Gas taining 50,000 facts. 12mo.; 516 pages; 
a aioe . 944,131 | Plants. By Gardner D. Hiscox. §8vo.: WOM 5S ss degscdceee $1.50 
| Ratchet wrench, socket reversible. D | 476 pages; 412 illustrations... .. - $2. This book deals with matters of interest to 
Vollmer A complete book on the subject for gas engine everybody It contains 50,000 facts, and is much 
Reaper and binder, C. O. Wyman owners, gas engineers, and intending purchasers of more complete and more exhaustive than anything 
teceptacle, F. Hardinge gas engines, treating fully on the construction, in- of the Lind which has ever been attempted. It is 
Receptacle and closure, G. E. Decker stallation, operation, and maintenance of £48, indispensable to every family and business man 
Receptactes nstruction of, A. T. Kruse 943,686 gasoline, kerosene, and crade petroleum engines, It ig a book for every-day reference—more useful 
teciprocating engine, J. Holgate 945,829 1 with special information on producer and suction than an encyclopedia, because you will find what 
me Uning ee 7 4 5 + m a bar oan | gases you want in an instant in a more condensed form 
tecol idler with fixe« arr. 1, L Use J 
at sk 2 oS oess || GAS ENGINES.—Gas Engine Construction. STEAM ENGINE.—Modern Steam Engi- 
Realteam’ smaihion l, McLane & Sipp 943.798 | By H. V. A. Parseil and A. J. Weed neering in Theory and Practice. By 
we See . ¢ making plants, expan | Svo.; 304 pages; 145 illustrations. .$2.50 Gardner D. Hiscox. 8vo.; 487 Pages; 
sion coil f Whitaker 943,725 | practical treatise describing the theory and NEN. 5c os ocean can oct 7 
igerator or cold-storage room, E. J |] Principles of the action of gas engines of various This is a complete and practical work issued for 
Wirfs er 044,117 types, and the design and construction of a half- Stationary engineers and firemen, dealing with the 
Registering mechanisms, stop device for horse-power gas engine, with illustrations of the care and menagement of boilers, engines. pumps 
F. Littlejohn in 944,242 work in actual progress, together with the dimen- Superheated steam, refrigerating machinery, dyna 
atin b on Schmecknener 944.216 sioned working drawings giving clearly the sizes mos, motors, elevators ir co 288° : ¥ 
Rel kpey y nos, 1 . elevators, air ¢ mpressors, and all 
Reinforeement bar, W. G. Huches...... 943,878 of the various details, other branches with which the modern engineer 
telay, overload and reverse current, Keil HEATING.—Practical Steam and Hot must be familiar. 
eketts 944.040 : 
i 4 . nent hess Hee a Water Heating and Ventilation. Ry TELEPHONE.—Telephone Construction, In- 
| Rt: H. L. Truesdale > 944.060 Alfred G. King. 8vo.; 402 pages: 304 Stallation, Wiring, Operation, ‘and 
| Re et, Gallagher & Biiley 44,185 PON, Wig uh cd ance cee cane’ Y Maintenance. By W. H. Radcliffe and 
IR 4 r, fall, Wood & Kahlerih O44 118 An original and exhaustive treatise, prepared for mn. C. Cushing, Jr. 16mo.; 171 pages; 
liner en rod it weGraew . y 43-783 the use of all engaged in the business of steam, 125 illustrations $1.00 
lots oto eG 3.783 2 ie Pee “a ; : <9 ilustrations............... -. Bl. 
Rubber and cellulose, manufacture of prod hot water heating, and ventilation. The standard A practical book intended for electricians, wire 
+ ; 42 and latest book published. Describes all of the - vineers. « " 5 . . 
ucts containing india, P. Defaucamberge 943 : : men, engineers, contractors, architects, and others 
| Sack holder, J. Rix oO principal systems of steam, hot water, vacuum, interested in ‘the installation of telephone ex- 
s a Nee gg sport G. Ellstrom 944.182 | vapor, and vacuum-vapor heating, together with the changes in accordance with standard practice. In- 
Rafe. pr Mae G. lL. Maw 944,198 | a Seesiovates systems = hot water circulation, tricate mathematics are avoided, and all 4 paratus, 
Safe, fireproof, P. Adolphs 944,007 lation ng chapters on up-to-date methods of venti- circuits, and systems are thoroughly lescribed. 
Safety d« e, C. W. Burris 943,862 | . Selected wiring tables, which are very helpful, are 
Sarcophagi, mold for making, G. W. Browt1 45.860 || HYDRAULICS.—Hydraulic Engineering. By also included. 
+ ne le al, ge oot. as 305 inet eesco™ «—8V0.; 815 pages: wOOns.—American Tool Making and Inter- 
ah, , ve . on ae 399 illustrations........... sees. $4.00 changeable Manufacturing. By Joseph 
Saw gage, crosscut d & Hamilt ‘ A practical work treating on the properties , Ww Q@va- Kee ; 
. — tee ye O44 217 . ; oodworth. 8vo.; 535 pages: 601 
Saw guide BE. See ‘ power, and resources of water for all purposes, illustrations 
Saw machine, back, Bradford & Olsor O45, ‘S/T including the measurement f streams, the flow of ree st Tt yak oC saad ledge nthe: oS 00 ores 
Saw, power hack, C. W. emann 44.069 1 water in pipes or conduits; the horse-power of A complete practical treatise containing a valu- 
Saw set, EB Chainey O+4,.174 11 falling water; turbine and impact water wheels; Able collection of drawings and descriptions of de- 
Seraper, wheel mounted, L. C. Fasig 43,864 wave motors; centrifugal, reciprocating, and air. Vices, the results of the author's own experience. 
Be eae aati noite y RP a : 944,007 lift pumps, etc. TOOLS.— Modern Machine Shop Tools. Pv 
CTreens risidte stri ‘ B. é y Te , , . 9 ve og: 
a, We EE 5 a onthe as 45,800 || INDUCTION COILS.—The Des and Con- A i bi me hd ga 8vo.; 552 Pages: 
Ses A. W. Loshbough 943,834 struction of Induction Coils. By A. fe istre acc LE eee a 
Seeder, broom corn, Courtney & Porter 944,178 Frederick Collins. 8vo., 295 pages: 160 A new and fully illustrated work describing in 
Seeding machir fruit, B. H. & M. Paul 943,955 SUR fk A es be every detail the construction, operation, and 
Sewing machine cabinet, W. C. Free.943,866, 943,867 is work gives in minute details full practical manipulation of both hand and machine foots: 
Shaft, flexible, W. G tambridge O44 directions for making eight different sizes of coils. ping a work of practical instruction in all classes 
Sheet metal panel, A. J. Thornley 944.4 varying from a small one giving a %-inch spark ©f machine shop practice. ‘ 
Shelf erimper, L. FE. Thompson 43 to a large one giving 12-inch sparks. The dimen- WIRING.—Electric Wiring, Diagrams and 
Shingle, interlecking metallic. G. FH. Pedlar D43, 888 sions of each and every part down to the smallest Switchboards. By Newton Harrison. 
Shock absorber hanger, E. Flentje 943.671 serew are given. and the descriptions are written 12mo.; 272 pages; 105 illustrations. 
Shoe block, W. W. Kimble........ 943,97 >|] In language easily comprehended. $1. 
th wg > oe Me Ee ND ttt ion || TeATHE.—Modern American Lathe Practice. This work is a thoroughly practical treatise on 
Shoveling t Stewart & Nelsewanger 44,100 a . \ 
Sifters, contro! device for, A. @. Branting Rv Oscar E. Perrigo. 8vo.; 424 pages: electric wiring in all its branches, beginning with 
in aan a 12.058 SEG Pe nc ce leckduwsccct $2.50 the simple circuit and working up to the practical 
Sign he lding apparatus, ©. P. Rall 944,150 A new book describing and illustrating the very every-day problems, all being presented in a simple 
Sicnal system, electric, A. L. Sohm 944.002 latest practice in lathe and boring mill operations, and intelligent manner. It fs tn every respect a 
Signal system, theater chair, P. T. Kenny 943.940 as well as the construction of and latest develop- handy, well written. instructive. comprehensive 
Signaling and switching apperr tus ments in the manufacture of these !mportant volume on wiring for the wireman, foreman, con- 
trical, R Manson classes of machine tools. tractor. or electrician. 
ahioien —— a ae rs t wg? ler Any of the abové books will be sent postoaid on receipt of price. 
ving machine irmenter den 
Sleeper, cast fron, W. R ee + Our complete catalogue of scientific and technical books sent free on application 
Slicing or chopping machine, ruit 
vegetable, W. H. Boutell.............4. £43.065 || MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York City 
Smoke consumer, A. Kohn............. ~»++ 044,196 
(Concluded on page 19. 


OEE. 0: 00 heed aioukis:a pou algae Seated $7.00 
This book treats on the various topics of physics 
in a popular way and describes with rare clearness 
and in detail the apparatus used, and explains the 
experiments in full, so that teachers students, 
and others interested in physics may readily make 
the apparatus without great expense and perform 
the experiments without difficulty. 
PLUMBING.—Modern Plumbing Mlustrat-~ 

ed. By R. M. Starbuck. 392 pages; 

10% x7; 55 full-page engravings. 





A comprehensive and up-to-date work illustrating 
and describing the drainage and ventilation of dwell 
ings, apartments, and public buildings, etc. The 
very latest and most approved method in all 
branches of sanitary installation are given, 
PUNCHES.—Punches, Dies, and Tools for 

Manufacturing in Presses. By Joseph 
V. Woodworth. vo.; page 702 
illustrations. . 34.00 

This work is a companion volume to the author's 
other work entitled ‘Dies, Their Construction and 
Use.”’ It might well be termed an encyclopedia 
on die making, punch making, die sinking, and 
sheet metal working. 
RECEIPTS.—The Scientific American Cyclo- 

pedia of Receipts, Notes and Queries. 
Edited by Albert A. Hopkins. Con- 
taining 15,000 selected formulas. 8vo.; 
734 pages. Cloth, $5.00. Sheep, $6.00. 
agp ag lace, PPE ir Fe $6.50 


Over 15,000 selected receipts are here collected, 
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Snap switch, two-pole, L. Kellner > AVES ae Ae 7. |verse entitled “To Barbara.” Many of 
Sound recording apparatus, 'T. A, Edison SRO EN oR Pe Og ee y Sefer: ‘ 
Spanner wrench, L. B. Hoffmar . j Pir oNy these books are collections of his lectures 
3p arreste and extinguish 4 W . . ° | r ; 
son Oe elie 7 ee ee ' }and addresses before popular audiences, 
Harn ° ° esecccce | Poy . “as< aa ¢ ave 2 7 . 

Suant’ dentine . ¥, Rathbun....... / |for Dr. Jordan has always been in de- 
Stacke ; aut matic he N. Renner ; i {mand as a speaker from the lecture plat- 
Stair olding 1 i ¥ 
Stamp affixing W MecCa i g form. 
Stamp strip, 8 \ \ ' / 4 e if p oe 
Station indicator “ \ \ / y Z ‘ | Many honors have come to him The 
Stear nd hot wate boil r. Whe | A : - 

“ty = “=. | degree of M.D. was conferred on him by 


Steam drier, ¢ Hi. Noyes 
ine, I J. Hamilton 


engi 
Steam generator M. Cor 


the Indiana Medical College in 1875, that 
Bal es lof Ph.D. was given him by Butler Uni 
ts 944,051 versity in 1878, while that of LL.D. was 


Stock «de g e, 1 I. Agger ot water er “2 pec s : 
beck 2 ; o0.06 " teas oe ae ae conferred on him by his alma mater in 
Stoke mechanical, Snyder & Hume.. 943,712 - * ~ y fp : ‘ on 
: 14 wae S - iu ’ 1886, and by the Johns Hopkins Univer- 


Steal 





Steam 





























Stove, W. G. Shoal ; O44 
Stov entilator and hood k, P. B a i ohne ‘we ”ge* 2 
i 5G 944,170 | sity in 1902. He is a member of many 
Straine se rad ass sca end = FOR | HE scientific societies, including the Ameri 
aor ee ie eer bs sry te 3 can Philosophical Society, and during 
t xr t e ‘ t be i< » 
ist proof el tubular, J 1896-8 he was president of the California 
il , 3 > Cut : : 
Street ee] e, B. K J 4 Academy of Sciences. Besides the fors 
St g. 0 M & J $ " . “ , ; ‘ 
s ‘ like, E. Ludesct : ; | going he is a vice-president of the Carne 
~ Re bl K ae 4 ; JANUARY - moe ae 4 a ‘ 
3 . GQ. F. Tr! : % im /uelte. Wa Pe ee tna mre igie Foundation for the Advancement of 
Sv See Autor t sv I % = re j y 
Switel dicat c “A Clark 45.914 y Teac hing. 
Switch operating dev W. N. Glosse 4 % The American Association for the Ad- 
Sw track 8 nz 1 p ¢ ye . r 
atic Johns 43.938 vancement of Science enrollec his name 
Sw t t ut I } M ‘ 45.600 . a = 
Sy os among its members at its second Mon 
; , " 
‘ treal meeting in 1882, and a year later 


he was advanced to the grade of Fellow. 
The section on Biology made him its vice 
president for the year 1895, but absence 


¢ 


age. 


from the country prevented him from ac 





pendrrtied the office on that occasion. Ac 
cordingly, in 1900 he was again chosen, 
and presided over the section at the Deii- 
ver meeting, delivering a retiring address 
on “The Fish Fauna of Japan, with Ob- 
in et i servations on the Geographical Distribu- 
cientific American. tion of Fishes.” At the meeting held in 

$3.00 Per Year Baltimore a year ago, this time Dr. Jor- 
dan was the unanimous choice of his sci- 
entific associates for the highest office in 
the gift of the Association, and will take 
the chair at the Boston meeting. 











o- 
cientific Americar 
upplement 





ms oo 
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aie A NEW GAME. 
BOTH TO SAME ADDRESS $7.00 (Concluded from page 14.) 


It consists in general of a peg pro- 
MUNN & CO., Inc., 361 Broadway, New York vided with a set of recesses, which 


are numbered 5, 10, 15, etc., and a pro- 











|jecting device adapted to throw a ring 
Peters 2 gra | on this peg, so that it will hang from 












“jany one of these recesses. The project- 
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a Praia a s Held Firml Topet m8 snes. 
943.919 pap r ee a Pata} ing device casts the ring in such a way 
I \ Klug 943.685 , Pao , 
I 1 M. Pease ae aa —— LIQUID PISTOL that it turns a complete somersault in 
nae ob pou ge ee ag ne ase aan Will stop the felons don or transit, which adds to the difficulty of 
Pubes ‘ ip for « psible, F. MeIn we RIP”’ making the ring fall in the recess bear 
t P 9 203 ‘ ( } 
7 ote > #- Magar. PO a | TWIN one lon alors oF Liver nix shots in se we.|ing the highest number. The projecting 
. - ! nposing \ ¢ o> stol, Se. y order or U.S. stamps. No coins. = _ we . Py stat » san. 
Oa ; HD ans poe | Paper Fastener PARKER, STEARNS & (0., 205 Shemeld Avenue, Brooklyn, ¥,¥,|°Vice is shown in detail in cross-s 
; = Bewon & thersitt 043 644 ap Nothing Slip = ———— | tional view. It consists of a lever A, 
: ag Bo e, A. J. Briggs rey : _ j it. Write A Home-! lade 100=Mile provided at its lower end with a flat 
. ; t > Se q we i. ‘ 
\ W. T. I 944,026 maples and PION. Bye Co i Nate B, adapted to receive the projectile 
V w.s r ¢ 55 Get free 5 k & ® | ph S ple , adal C I } i 
\ H. A. Fitzy ‘ O44024 The DeLove bare® E Ifeless © egra et The lever A is mounted between a pair 
\ e, J. M 13.837, 943,838 | Phila Za Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a ; 
\ I v S & W | Z thorough, clear description, by A. Frederick Collins, of | of uprights C,anda spring D presses the 
44.04 the construction of a 100-mile wireless telegraph outfit " C me 
\ hing. M. I M 44008 Numerous adequate diagrams accompany the text.} lever upward against a stop piece. ihe 
\ , } ( 7 price 10 cents by mail, Order frum your newsdealer or . — s 48 
\ W. PM try from ring Z is placed on the plate B, and then 
\ fr, W | 14.02 MUNN & CO, Inc., 561 Broadway, New York the lever is raised, as indicated by the 
\ gz t Pr. i 944,149 | -—— " a SN ; 4 . ‘ 
: st ; g R. Stine pang 4 z= dotted lines, and on being suddenly re 
\ See Hog cle g \ leased throws the ring to the peg F. Ths 
\ t wW.@& A. B. I g 043,081 e efe © ; 
Vegetal tte Gloekler & 8 944.087 . recesses above referred to are indicated 
ei ites, Suatbens Ata e Scientific American Boy at Schoo eee 
Ve © tor ¢ brace. 3. C. Cos M2655 ” G. It will be evident that consider 
V eT ting dev Pope & Leste 943.889 2 sri . . Son 4 ‘ 
; ~~ lable skill is required to gage the exact 
Ve ma ne, W. H. Fult 943.67 . 
\ £ ma os, ket strip f use im es By A. RUSSELL BOND | height to which the lever A must be 
t |lifted, so that when released it will 
. | ’ - 
] 
12mo. 338 Pages. 314 Illustrations. throw the ring to the desired recess. To 
Price $2.00 postpaid. jassist in operating the projector, the top 
crosspie ce of the frame ¢ projects at eac h 
HIS book soquel to “The Scientific Americ 
Boy.” n sand copies of which h by ide, a provides a rest for the fingers 
ny and has p " pg 9" with Ag oys while the thumb is engaging the end of 
1¢ main object o 1¢ book is to instruct how to 
build various devices and apparatus, particularly for the lever A. The inventor of this game 
outdoor use, rhe construction of the apparatus, which ho . ae ren ‘ = ‘ 
is fully within the scope of the average boy, is fully is Mr. Pierre V. Ericson, Cherokee Ave 
described and the instructions are interwoven in an inter- nue, Hollis, Long Island, N. Y. 
esting story, a feature which has assisted in making the 
“Scientific American Boy” so popular with the boys. 
2 : It takes up the story of “Bill” and several of his — ee — 
Well cles g device, F. A. Monro -.. 943,885 companions at boarding school. They form a mysterious ae 
Well sinking apparatus. M. T Pangan an.... 942912 Egyptian society, whose object is to emulate the resource In a recent number of the Zeitschrift 
Wheel fene M on & Edgar 944,199 fulness of the ancients. Their Chief Astrologer and fT =. — _— oo diate 
Wheels chable rim for vehicle, P. G | Priest of tne Sacred Scarabeus is gifted with unusual Phys. Chem., T. Svedberg describes sem: 
iets Chal | powers, but his magic is explained so that others can experiments on the limit of visibility of P 
wl Dp _ a ’ copy it Under the directions of the Chief Engineer, lor ‘oduced by vari _ 2 ‘ ; 
Wind » , : 2 ve, J! dams, bridges, and_canal-locks are constructed. The color produced by various substances ifn 
Wind motor, Ro I ss O44. 148 | Chief Admiral and Naval Constructor builds many types dilute solutions, passing from copper su! 
Window aner, T. J. Rochford ee 944,245 | of boats, some of which are entirely new. The Chief : ‘x 
Wind ptacle, C. E. Rogers 044.212 | } Craftsman and the Chief Artist also have their parts phate in fuchsine and colloidal gold. It 
Windov e, W. E. W. Cher : 943.812 | Mis in the work done by the Society, over which Pharaoh “<< ; , 
re reel and t le remover, S. A. Met | a and his Grand Vizier have charge. Following is a list of is shown that in the case of colloidal pa 
gh : 943.701 | , ll the chapters : icles t bsorptive > ie ivct al. 
mp, ¢. L. Mounts 141 , ,Chapter 1, Initiation ; Chapter II, Building a Dam; Chapter III, The Skiff; Chapter ticles the absorptive power is at first al 
H. E. Stephe 3 757 IV, The Lake House; Chapter V, A Midnight Surprise; Chapter VI, The Modern Order most independent of the size, but pro 
Davis & 1 1 of Ancient Engineers; Chapter VII, A “Pedal Paddle-Boat”: Chapter VIII, Surveying; ; 
W.N. J Chapter IX, Sounding the Lake; Chapter X, Signaling Systems; Chapter XI, The portional to the number, of the particle 
Ifowe Truss Bridge; Chapter XII, The Seipatograph, Chapter XIII, The Canal Lock ; - 4 ae 
- ee — © al - 2 : . ‘ t : : ’ ane yn ucing the size the particles, ho 
Chapter XIV, Hunting with a Camera; Chapter XV, The Gliding Machin Chapter On redu 16 th 8 of the particles . 
A printed copy of the specification and drawing XVI, Camping Ideas; Chapter XVII, The Haunted House: Chapter XVIII, 8 Dials ever, their absorptive power becomes les 
of any patent in the foreg g t ny patent and Clepsvdras: Chanter XIX. The Fish-Tail Boat Chapter XX. Kite Phot« aphy : 4 . Tr : ¢ 
in print issued since 1863 a be furnished from Chapter XXI, Water-Kites and Current Sailing: Chapter XXII, The Wooden Canoe; and finally the ordinary condition of a 
this lice for 10 cents, | ded the name and Chapter XXIII, The Bicycle Sled: Chapter XXIV. Magix Chapter XXV, The Sailboat; ‘ nar . j ‘ 
: : ; ! ~ & . = V's . mt» ans nt (true 8 t s a ! 
number f the patent desired nd the ate he Chapter XXVI, Water Sports, and Chapter XXVII, A Geyser Fountain. Index resi pares ue? olution 1 
given Address Munn & Co., In 161 Broadway, Svedberg argues that his experimet 
Ne York | —————————————— Le ee a — —____——— a | ie : " 
Canadiar patente may now be obt ined on He in- demonstrate the continuity of the coll 
ventor for any « the invent! s imed in the fore | 
yoing list For terms and furt particulars MUNN & COMPANY I r 361 B d NEW YORK al and « ry stalloid states, and 
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TE -n OD the Sreight and allow 

AY’S FREE TRIAL. *~ 

hy equate r brake rear wheels, 
lamps, rr dries, Aai/ usual pres. Do not buy 
till you or entalegs and offer. Write now 


ME AD CYCLE CO., Dept. P.175 Chicago 


a ree .rce Catalogue 




















AMERICAN PROCESS 





ote) Be mme? VS'/-4, PF 4l. fe 
NO ROYALTIE 5 
INFORMATION on APPLICATION 
NICKEL 
Electro-Plating 
Apparatus and Mater) 
THs 
Hanson & VanWinkle 
Co., 
Newark. N. J. 


28 & 30S. Canal St, 
Chicago. 


SAMPLES anc 


bestadlished 

















ONTAINS list of 3,000 magazines, | 
It is the | 


newspapers and Club offers. 
handsomest and most complete magazine 


guide ever published. Printed throughout | 


in two colors. It is crowded with profitable- 


| to-you suggestions. 
| without it. The name HANSON is the| 

| accepted stamp of reliability and promptness 
in the magazine field. This Catalogue “4 
1910—FREE for the asking—will 


Save You 


Magazine Money 


We have the largest Magazine Agency | 
in the world, and we are known every- 
where. Your address on a postal secures | 
this valuable book FREE. Send us your'| 
name and address to-day—We will do} 
the rest. 











| 
American Schoo! of Correspondence 
t i Bulletin and advise me how 
Hi marked ** X 
jookk Drafteman | 
h Seanegvaghe Architect “| 
{ .». Accountant ...Civil Engimees i” | 
Cost Accountant Electrical Engineer i | 
H Systematizer Mechanical Engineer i 
j ..Cert'f'd Pablic Acc'at ....Sanitary Engineer | 
| Asditor Steam Engineer i} 
i 


Rasiness Manager 





will 
save time, trouble and 
material. Write now 









MAILED FREE 
46, LaraveTte Street, N.Y ty 
Burroughs Wellcome & Ce., 101, CORISTINE BLDG., MonTREAi 











Commercial Law ; College Preparatery ||; 





J. M. Hanson’s Magazine Agency 
240 Hanson Block, Lexington, Ky. 





BARKER MOTORS 
Reliable.—-1%{ to 10 H. P~Economicail 


Their perfect operation and relie 









. Fire Insurance Eng’r | 
: oo 
| NAME oe dite Hit 
\ ADDRESS .. 2s vo Tl 

OCCUPATION 





73, 000 £000“O.K”-cttntes 


oO. roomy pas! } EAR «hould aa 


YO of their 
‘SL 'F ob RK RIT y 
They Add TONE to Your 
Stationery in the Office, Bank, 
School or Home 
Easily put on or taken 
off with the thumb and fin. 
ger. Can be used repeat- 
5 edly and “‘always work,” 
Made of brass, 3 sizes. In brass boxes of 100. 
Handsome Compact. Strong. No Slipping. Never! 
Ail siationers Send 10 for sample boz of 50, 


Sent rte if you mention this paper when writing. 
MONTGOMERY & CO., 






CROBET 
sa. Swiss Files 


and other tools shown 
“The Tool-Monger.” 


109 Fulton Street, New York City 









ability are due to common sense 
mechanical ideas and good construc. 
tion. While low in price y are 
made of best materials with careful 
attention to details. 


C. L. BARKER. NORWALK, CONN. 


penceriany, 





















Pye HORSE POWER COMPLETE 
1,2 6 3 Cylinders, 3 te 504. P 
$80 sed upwerds. Write for oc 
beautiful ry t tee vee 
its length and beam in the rine 


Catalog ever published. Gray Motor Co. Ti Leb St. Detroit, Mich, 





























are made of accurately tempered 
steel. Smooth, non-scratching, elasti C, 
easy writers. "There S$ one to suit you, 
Sample card, 12different, foré cts. postage. 


SPENCERIAN PEN CO., 349 Broadway, N. Y. 









You cannot afford to be | 











ALL CAPACITIES 


For colleges, clubs, 
hotels, hospitals, 
laboratories, fac- 
tories, bottlers, or 
the home; wher- 
ever a chemically 
pure, palatable 
water is essential 
or desired. 
Automatic, 

conomical 
and depend- 






































able appara- 
tus. 
Cities of 5,000 
population and 
over will sup- 
port a Distilled 
ater Busi- 
ness. Invest- 
ment smal 
Profits larg 
Season all yee 
Investigat 
Send for Booklet. 


POLAR ICE MACHINE CO. 


83 E. Jackson Boulevard 
CHICAGO 






























Always ready to use. 
Ideal for use in winter. 
On the streets at the N. Y. 
and Phila, shows. 


Cc. S. DURYEA. - - Reading, Pa. 

















JAGER Marine 
4-Cycle Engines 








aso-ted ares. [Bustrated booklet free 


The 0. K. Mfg. Co., Syracuse, N. Y. N° '18 


Veeder Counters 


catin 
movement r evolu 
tion Cut full size 
Booklet Pree 


YESOER MFG. CO. 
18 Sargeant $t., Marttord, Conn 
Cyclometers, Odometers 
Tuchometey unfers 









LUE: 7 


TAPES AND RULES 
AR THE BEST 


Yor sale everywhere. Send for 


Catalog N lf 
LUFKIN Nh eo 
Saginaw Mitch bs 


New York « r 














LEARN TO BE A WATCHMAKER 


Bradley Polytechaic lastitute 
j nent 


Peo orin, tithe 
For t r rok 





wical Ins } 
herpes and Rest Wateh Sehoo! 








in America 
We teach Wa Work, Jewelry 
Engraving, Clo Work, Optics 
= Tuition reasons Board and 
rooms near sb . erate rates | 
Send for Catal rmation | 








your models | 

- M AKE = give you 
timates on | 

WeE™ of any metal novelty Automatic ma- 
chinery, tools, dies and expert work our specialty 


AUTOMATIC HOOK & EVE CO., Hoboken, N 





Ma} nd borne its own 
gas. Pure white WW candle 
power light, more brilliant 
than electricity or acetylene, 
and cheaper than kerosene. 
Casts no shadow. Costs two 
cents per week per lamp. 
No dirt, no grease, no odor. 
Used in every civilized 
country on earth, Over 200 
styles. Every lamp war- 
ranted. Agents wanted, 
Write for catalog. 


THE BEST LICHT Co. 
87 E. 5th St., Canton, 0. 





















Skilifully designed and well 
built. Single lever control, com- 
bining carburettor 
with spark adv: Develops 
wide speed range rr -" reliability 
under most trying conditions 
Sizes 3to®h. p. Send for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St. 
Boston, Mass. 


CRESCENT WOOD WORKING 
MACHINERY 


Satisfies Particular Users 
Band Saws, Saw Tables, 
Jointers, Shapers, Borers, 
> os Saws, Disk Grind- 

Prenere. Planer and 
Matcher, ‘Band Sew ana. 
W nt y 





THE ¢ REX ENT MACHINE CO. 
230 Main St. 

















Send for list of our projectors, Magic Lanterns and Slides 


raphs ar 
New Projector’ is 
1 is 


on the ser 
t natratic ns, in nat A 
built in a the ghl fi 
marvelously effe 
stant source of amusement anc ai instruction {in 

or the ach sinea om, 


Prices- $4.50, $13.50, $23.00 





post cards becomes a 
the home, the lodge 


Williams, Brown & Earle, Dept. 6, 918 Chestnat St., Philadelphia 





Leetonia, Ohio, U. S. A. | 


{PATENTS \ 








in Manufacturing and Business 
EDWIN J. PRINDLE 


What is Patentable. 

What Protection a Patent Affords. 

Rules Governing Infringements and Contests. 

Patent Relations between Employers and 
Employees. 

Tells you how to do wisely and 
well the things often done wrong 
before you think of going to the 
Patent Attorney or Patent Office. 

I2mo.; 132 pages; cloth binding 


$2.00 Postpaid 
THE ENGINEERING MAGAZINE 














4 142 Nassau Street, New York J 











TheBall Transmission H 


*: Automobiles &Motor Boats =fj«l- 


ee we YORKS, | 

















2 produced b 
A, W FABER 232s Ter ee ee th rt gel 


af © yy? ay 


Copying and Ink Pencils 
Sold by all stationers and dealers in artists’ and drawing materials. Sample will be sent you on receipt of 10c. 
A. W. FABER, 49 Dickerson Street, Newark, N. J. 


es 
Drawing, 


Es 


















PRINT 33: cireulars, book, news- 
PRINT ve: Press #5. Larger $18 Ro- 
#60. Save Money. Print 
UW te others, big profit. All easy, 
a sent. Write factory tor 
oe eee tt PE, paper, &c. 
E PRESS (O., Meriden, Cona, 















Please mention the SCIENTIFIC AMERICAN when writing to advertisers 


oom Ds 
S-2: 6. CLINTON 
BESLY&CO fSSFLUSA | 








